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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
therapeutic agent which controls the decrease of body 
weight and has a prolongation effect survival term by 
formulating a substance which inhibits the linkage 
between a parathyroid hormone-related peptide(PTHrP) 
and its receptor. 

SOLUTION: The objective therapeutic agent is obtained 
by formulating an antagonist against PTHrP receptor, an 



anti-PTHrP antibody [e.g. humanized #23-57-137-1 
antibody, which connects the complementation 
determination domain of humanized or chimera antibody, 
particularly #23-57-137-1 antibody arising from mouse! 
to three FR fragments (FR1, FR2 and FR3) arising from 
human antibody HSU03868 and an FR fragment (FR4) 
arising from human antibody S25755 on the L-chain and 
to the framework domain of humanized antibody 31679 on 
the H-chain], an anti-PTHrP antibody fragment and/or its 
modified product. 
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f/L f * Wi > V ft 15. ' X f ± -r <7>{£firW *> 5 HI >k v *P( 1 KL*6 (7) £ 

"Cfc 3 Xli 4 E*^JB»ffifIfft#»Jo 

[rt**H »5 ] t hl!HWn£M> t h Wfc#23-57- 137- ltt 

3 xi* 4 ^miommmmm 0 

[ 0 0 0 1 ] 

[ « wj co «-t- ?i*f 5/» ] m i ± m wikm* *>*>m 

it-^v^^K (Parathyroid hormone related protein (P 
THrP) ) i:*<oS»*t<oJB^frBr*+S*Kfr*a/« 

[0 0 0 2] 

#</>Q0L (Quality of life) Sr*L. \ IB&t\ ft#B# 
[ 0 0 0 3] W:^. «I«K^I5KftRt*)5 t <b 

iun^i^y;-'^^ ihijenj- (tnf) tfp]-ig 

1 (II. 1) LIF\ TFN/j:^*^ h-fc^-n 

i-^?.«[i>fi«jJifVfll-t-5«l<fir**>'& t^we>^lc4o 

[0 0 01] l: Mlfl£S£*£ft]#-0CC lMftf*f2, 

3**uMi/T:*5H , (XX l«^^-hvrVxi:Wt5 
i:, ^WfVK^^c7>sff*H^^%ffi$^6 (Kajimura N. e 
t hi.. Cancel Chemother. Pharmacol., 1996, 38 Supp 
1. pS48 , r >2 s Tanaka R. et al., Jpn J. Clin. Oncolo 
gy Api.1996, 26 (2) pSH 94) 0 ~4U;i. X— K'" 1 /^ 
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*>f^- 05-CSF, 1L 6, LIFs IL IK PTHrP !? ) 

[0005] ~ir,£5r-* (xx--i«e«a*sicSr»«[Lfc-< — 
iHI-^rSi^ %.-te>it5. L/^LA:#^ 

[0 0 0 6] 

LJ; -7 PTHrP -t^- 

5. 

[0 0 0 7] 

[fiWHSrWftf i/cfe^T^r*] **M4fe>*i. *^'5ffe 

* >■ Wig-- - : ^ H * i: *o « & «: i «l* W 

t Sli^o^ -T^:^>t>, fiU ^e>- 

Hi*. - y K t -r <^S?/ (* > ^ * Bi.*"*- 5 W« * *" 

[0 0 0 8] 

--.r'-f-K (Parathyroid hormone related protein • PTH 

rP) t*<r>&m* QnwrY&Um k<Dfa&&fm~*~Z> 

■frp-? ri»THrPS3?»J Wx.(i«p*-V6--506598-B- 
«B I ' mm. ^ i t T V ^ 6 PTHrP k»^t5S*»S:ffiL, 

[0 0 0 9] i/H, rpTIIrP^PTHrP^fr^oO^^^pi 
W'*--5*ItJ irfts ITHrPJ^f^i-^r PTHrP 
dMTHrPS** t *S n -t 5^ 4-»L'i!ft- (W * tf 

fitPTHrPtn:*) , ^ J: mn\\rV^'&{U-ffi 5 1 . u (- J: 
0 , FTHrP^PTHrPS^W^*Sr"ri"-& ' > S-Pfl*i"5»«ftS 

(WI;<.(iITHrPS»*J-**'t"STi f (PTHrPT 
- - v h s Ji^WdliPTHrP^^^ H</> 

t -o<7>T ^ yBft^tR*, :^^L ^t:,cn^-PT!h 

[0 O 1 ()] InPTHvVmbt L Tit Wl&tffc h-f^lrfA 
t hffW (W(»fi/3373r»4j-i;«) Xli^ ^ 7*ttt 

t-telthi>Hk (#23 57 137 /C^^^if^ilo, 

i_ ^. + — l . /./-*- t » . -+ -J - f>Tl T..f^-;' • tr — . 

/ '^f'L K+ k - 60 iJ « — C /J*? } tX* L- V ' t ^. x I 1 111 | ./ S .' 

< f t \,Xl±. tit})'*:'* K-<^> {- Sr-fttf^, W.l 
I^PTHrPlC ^ L-TtnfAWt'PTHi PStVf'ifct^fcn vY"t" 6ttfl, 
fWJ-<.tf»fWy-7 16r>790y-ij«, Peptides (UNITKI) STA1H 




S) 1995, 16 (6) 1031 1037, Biochemistry (UNIThD ST 
ATES) Apr. 281992, 31 (16) 4026 4033, W**l'-5 50909 

H^m^wM<n?mr?Ti- * zn - -a hgttSr^r-t-^^y 
>jih JfASftfctfy K-C\ PJtfiDPTHi PT v=r 

* b * 5 t> t. «fl tOPTIIrPT : » ~ A 
btC-$Hl-Z><, m T* . 1 1 TI IrP i PTHrPS # f£ £ 60 

[0011] 1 . laPTIlrPtttt 

-Cft-ffl taPTHrPl/i^tt, jft«lti/>tf?# ^ * 

[0 0 12] *-«^-Cteffl$il-5*aPTIfa:Pfii^i. 

f£ t L T ff* S C t # T* # 6 , * -K ^ j tM£ W * n & f/iPTHr 
PfAfrt LX, WKtfSUftWft ^ p— 

-T:/y K-^(c«:-<fe*ixSfc^. ^J^itfc? h^ffi^ 20 
&(c J: ») tt*5te- : f**tr«it- — "C®1MK*Lfc 
^.-fcKS/fcSJVS fc<0«r^tr„ -iOta(£l±PTHrP£i|*fr 
t-5^^^J:^ PTHrP^PTH PTHrPS^ffcil^ -5 
^£[5a^LTPTHrP(£>v ^nH£**i£tTrU PTHrPtf>£ 

[0013] z^dx oteffiifck LTfi. M'/'J F— 7 
* a — > #23 -57 137- -1M J: D it/t* 4l-5#23-57-137-lfit 
«:*s*tf f>tL.5 c '-fv/u K— v ^ p — > #23 5 

7-137-1 f£, mouse-mouse hybridoma #23-57-137- 1 t 
L t, X*}S«R^AXl^J:3Kft»W??Epff («|o< 30 
Jfr|f;«lTB 1#3§) fh^S^sn 15BC, FE 
RU BP-5631 * LT7^<x SRSUfttSix 

[0 0 14] 2. ^ffcMfc'*>r/!' F — ~ 

PTHrPS:S5fr : ia® tLTWBiLt, -ii 
ft* S ^^Ml/i^oT ft L , f 9 C> i l -5 ft *§: frffl S: iS * 

lOHMajftftffii - J: ^x& faomMa t tik-fr £ -u\ ffl*<o 
x y — - > J: i) , ./ \?—^/i ?j:mmA : .m 40 

[oo i 5] j4f*w«-(±, u-^^m^^m-r 

1$ b LT^ffijno t SPTHrP^, Suva, I. J. ot a!., 
Science (1987) 237, 893t-l»H >j^ilfcPTHi Pifi(^ : j\ " 

$r ^ feJ >y -? fflfja-r 5 c 50 
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[0 0 16] *<7>tta8PTHrP*> ■'"^WS:«^tn: 

StlTWl^ 0 *>51M1, PTHrPor>N:4-^tn34faoO 

[0017] «5ftin/S-Cft3ft**n-5*?L»Wt Ult 

(fttcjitf oi'tScOft^, -r^^, ^-h, 

[0 0 18] ^^fei®*r»)ife(^^"|-^(^( 4 i, j^^n^^ 

I'-ZVfTMiZ* R'#tfy\^t. i«fWa;eS:PBS (Phospha 
te Buffered Saline) ^^S^tS <K^T'ii ^ MAZ 

S L , jfiifif f t ] i-WM^M* u-< /w^s ±#f ^> co &mm L 
tf 6>H*o 

[0019] mm^mBmtm^tsih^mh^omm^t 
— e«Bia«, &to<Dm»<r>mj&m* Wr;n P3 (P3x63A 

g8. 653) (J. Immnol. (1979) 123. 1548-1550) , P3x6 
3Ag8U. 1 (Current Topics inMicr<»biol ogy and Immunol 
ogy (1978) 81, 1-7) % NS~1 (Kohler. G. and Milstei 
n, C. Eur. J. Immunol. (1976) 6, 511- 519) . MPC 1 1 

(Margulies. D. H. et ah, Cell (1976) 8, 405 41 
5) , SP2/0 (Shulman, M. et al. , Nature (3978) 27 
6, 269 270) . F0 (de St. Groth, S. F. et ah, J. I 
mmunoh Methods (1980) 35, 1 21) . S194 (Trowbridg 
e. h S. J. Exp. Med. (1978) 148, 313-323) % R210 

(Gal f re, G. et ah, Nature (1979) 277, 131 133) 

[0 0 2 0] WlBftflc#WJSa t i =tl n - — rfMJfe t COMJfiMl 
frit. a£*Wi-l±^:*P^>jfe % fcb;Ul. XA-x-rj-' 
^>0O^te (Kohler. (}. and Milstein, C. , Methods Hnz 
ymoh (1981) 73, 3 46) ¥fKm I T fi Z. > # 

Ik. mwMumirn. mt.ifmmm^ 

G) . ir^^-T^^/i^ (HVJ) *//tt7H*ii-, ICf^ 

[002 ! ] ^^rfStS h x ~ r n fc — v^ffiJSS t '^•'f'li/lj'tf'J^fi: 
L "T ft?$#fflflf2 £ 1 1 Offf ^ (7»V^f iLl\ flfj|ii#BI 
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mj&&r>m9& i^i-M ^kpm 1 1 6m%m$ , mm^rn «* , 

~- en ftk , ~ cr> ftc/>*ffl/fttffr* Cl ffl I *b i I S ft %<r>)&m$L ft 

[0 0 2 2] Wia*i'r(i, WiEft«S»Wai: i-^n-vSJ 
»«(l'Jll/ttLWEG«« («^L f- iU 000 6000 fM 

»fc~> *r*«3o 60% (w/v) «D»/t -^asAnL, a&tar 

[0 0 2 3] i.oj: oCL r#b4bfc'^ /!) K-~ 

li, Jifi«cOai^g*««, M*.tfHATJ»*»ft <fc#*iJ-^ 

te) ^w-5^c i-'^/^re (jfi«, ft u -»«»]) 
[oo2i] t hi;i^^(^/i^;^^ l r h 

nd'^'^'J K— rSr^-SteM. H h y > '•JSSrin vitro 
T'PTHrPKJBil-: L , V t h l*l *<D:*^'tfS! 

fife* 5 ^ a — vffl^ fc «ti> PTHrP^tf>#j & 

f-1 59878 S^$&#iSi> c *e>t-, t hfii^AfK-T-iO-lt 

U -ib^:^^k5itfc*WJte*'^IT^rPl^a9i"J> t h^L 
{^:MLTU^ (lfR»ffFHJJH^W#-e-WO 94/2558 
5 ^#R. WO 93/12227 *M>$R. W0 92/03918 
WO 94/02602 ^*R#J?3) , 

[0 0 2 5] _^OJ: 9llLrft-"K^H5^. / ' 7 d— Jvl 
faW:«r/«*.i~5 ' ' ^tt. 'MlS^m^VX-m 

f^fri-r.^: t awfiBT-fc&c k-vt^.^- 

/c £ //> f £ J H 5 4 1 & t hu * »7> :>y it ( 1 . M m 't c » J A » W D 
[0 0 2 »S] 3. *Wft;t?Htrt;(* 

.:li/i'? ( '/l-:l:^Al , »(« 

(f^!j<-i.fs Vandamme, A. M. ct al. t hui. J. Biochem. 



(1990) 192, 767 775, 1990-^RH) e 
[ 0 0 2 7 ] M^Jlcti, falTHrPtn:^**/}-:-*-^-'^ 
:/w K— V7i^, fttlTHrPt/ifr^ pj* (V) ««E4-=3-K 
i-SmKNA*.**|ti-So mRNA^^Htli. -jt:t««7» Wi 
If, -OVjBiS^ffi (Chirgwin, J. M. et al., Hi 

(.chemistry (1979) 18, 5294 5299) , MWCm (Chomczy 
nski, P. et al. , Anal. Bmchem. (1987) 162, 156 15 
9) X *9fToT itRNA^'d^KL, mRNA Purification 

Kit (Pharmacia*!) ^SrffiHl t T R W^>raRNA«rWJSti- 
10 -5o ^^l. QuickPrcrp mRNA Purification Kit (Pharma 
cia»!> Srffll^r t(CJ: (9 mRNA S: jlffiWJSi- 2, Z t ft 

[0 0 2 8] #e>il.feiiiRNA/j»e.jete-^f»4f i'ifll *Tta(* 
V^ai^'cDNA^^i-^o chNA^&figli, AMV Reverse T 
ranscriptase First strand cDNA Synthesis Kit ( f \ : A k 
^ Lllhl) ^SrlflV^Tfr^. cI»NAcOi^/^*5 J; 1/ 

HftS*'^ "W-H, 5* Ampl iKINDKK RACK Kit (Ch.ntech 
Sf) ^^T/PCR^ffll ^cS' -RACKS; (Frohman, M. A. et a 
3., Proc. Natl. Acad. Sci. USA (1988) 85, 8998 900 
20 2, Belyavsky, A. et al. , Nucleic Acids Res. (1989) 
17. 2919-2932) *fS:ttffli- 6 - h ftX'% -5 t 

[0 0 2 9] » e>4i.^PCR)S:*75 * e> S t tSDNAKr^ ^ 
ffi»iL, lJNAtjg» : i--&. ^ ilJ: 0 ^il 

W^i-6DNA<0«iKfia^J€'^^tO&-&, /Tt 

Bi~i t 

[0 0 3 0] m 6tJ i--5fal*THrPtt«:(^V«** 3— K't" 
30 &I>NA£#fccOt, l*l-«r, Jfria^fii:»)i?««* (C«J 
*) ^ Ki-5DNAS.-^**i-i»a- s: :5 r :5'— ^*a^5A 
tf. 4:«W]-ettffl S^SfalTHrPttfrS-SHJfii-S^ti, 

[0 0 3 1 ] f/tfrjtfc rio-fcj&tt, ja*S« (H«) ± 

40 &Z\*\i\mt3£mM&*-- Ki-6DNA&-^- ^>;^3^^ 
(W0 94/ ll 523 ^#-^)WJ t 

[0032] ztc, Mm^vA^o?r/\-Aat i-.uiifg f-#B 

Ka7fH"T'j.t^-: . h7:- r / ^tb^^^jfli-^ .1 
H5'^o c biik&tei-*:. ?Lrt -^'lilAl^C.;^: 




i< x -r y >>-y*c?)^ M'Ai S it 5 pfr^M^li tr?L 

r--/^*i:ttfflUt>J:^ (Ebert, K.M. etal., Bi 
. technology (1994) 12, 699 702) 0 
[0 0 3 3] 1 . 3k*tn:W 

f*&&;LM*/ift\ **^ta&, t hfHfc (Hu 

mam zed) JnfrSrteffl-C* 6 0 -i'l 10 

II. fiuIiitO J: LTW/ttn:»V«l*fr =>— M-&DNA& 
t l!a»C««S:3— hi-^)DNAi:if *?f L , 

[0 0 3 4] t h^tJafrli, (reshaped) fc h 

^^*tt#^tHMttj[fe>£flWK (CDK ; complementarity d 
etermining region) S: t htt#<0tHffi^ft^H«'^# 20 
fig L t>iDT?#> ».) , * :<0 -(RttftlKfjlSftJI^Ttttfel 

r^i-tws mMftmttMtefflmttt? 125023 w 

(l 96/02576 ^&$&&M) o 

[0035] MWnats ^^^fim^jcmt t hfafr 

.n-' — A C? — *fK$c (framework region : FR) £ feifi 
Iff-*- 6 Jt 9 (^8^a+ L ^IiNAe?U £ , CDR& tfFRW. 
*«(:: ^ :y/t5f!5»S:#'*-iJ; o bfe 

T\ iiLS:»:;t-:lc3»AL«*$^r-i - tic J: *) t h3?ffc 
la<M»W»btb& (EP 239400-JI-&8L W0 96/02576 

[0 0 3 6 ] CDR^fr L T 5 t h£a{*^>': 7 

; 7 iflfc&tHfc Lt J: V * (Sato, K. et al. , CancerRe 
s. (1993) 53, 851 856) u 40 

[0 0 3 7] ^,^7j/it«(;t hSWa(^H'^«C 
l±. l: hW(*:cr»^<7:>^tt'fllSix-, WlxlfH«fl"T(t, Cy 

K C y 2 , C v 3 , C y 1 £\ LttTIiC k , CAS: 

[ihi 2 fl] A- V ^ J7V f +; { + ^ p f, r jf <T) tiff j ^ ffih 1 1 j jfc. fn 
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[0 0 3 9] 4^^(^i r /J3T££ t: h^WHTf.t 
t h^k#23 57 137 ■ fcn-5 c fc NM^#23 

57 137 ltafrll, ^^^tii*^#23 57 137- \mt(r.>\\m 
+t^>^M«c^. LBCol^lit l-J/L(*:HSU038fi8 (GKN 
HANK, [leftos M^>, Scand. J. Immunol., 39, 95 103. 
1994) |&?sfc<^3oiOFRWr>i" (FRK EK2 jo J: O j FR3) #;r> 
Ct hta^S25755 (NBRF-PDB) fil^^>FRW>i" (FR4) (C 
ii*SLfet>(Ot**>»). H«H^ol*n±t h*a#S3167y 

(NBRF PDIk Cuisinier AMb, Fur. J. Immunol., 23, 
110 138, 1993) &7> I— ^®^c^iS^L , taJS 

[00-10] t h^t#23- 57 137-lJa^^ L^ i 

fcf*H««r=i— h-r-5DNA^l^^:/7^ ^ Kt*tiA 

< tfrb'JK 1 T S 1 # 3 ■§■) ^/jlcB^S^^f^lc, H 

^^Escherichia coli JM109 ( hMBClHcDNA/pUC19 ) ( 1 
oV^TfiFERM BP-5629irLT. LgS^- K*t~-5DNA£ 
f^ti^:^^^^ K^-^-ra^BiSiir'^^Escherichia coli 
JM109 ( hMBClLq A/pUC19) (CoV x T(iFERM BP- 5630 > 

[0041] 5 . lafMiFiMfc 

* afWtt, PTHrPI^^^ L . PTHrPcOffi 

TJ:l\ JA^WtJt" t LTIi, Fab. F(a 

b') ? , Fv, ±fcttH««L< liL«iOFvSraa/£y > 
.*^?J|j|SS'&fey ^'Fv (scFv) //^(f O 

Co, M.S. et al.. J. Immunol. (1994) 152, 2968 
2976. Better, M. & Horwitz, A. H. Methods in Eri/.ym 
ology (1989) 178, 476 496, Academic Press, Inc. , P 
lueckthun, A. & Skerra, A. Methods in Enzymologv 

(1989) 178, 476-496, Academic Press, Inc., Lamoy 
i, F. , Methods in Fnzymology (1989) 121, 652 663. 
Rousseaux, J. et al., Methods in Fnzymology (198 
9) 121, 663 669, Bird, R. h. et al., TJBTKOI (199 
1) 9, 132 137#^) o 

[0 0 4 2] scFvli, mk<n\\ffivmWk\Mvmtt,b*:ft 
5 r. t \r i: *) fthth&„ ~ <r>ftrVvir.te\ , n$bv{if.i 

mtimvm^n. v>:tf—. wiL.'.'ii^ry:'^ 

— &"/r LTitfJfnSiVo (Huston, J. S. et al. , Proc. 
Natl. Acad. Sci. U.S.A. (1988) 85, 5879 5883) , sc 
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[0013] scFv^r^— M^DNAIl, fifj Ma{4^>Hlft£ 

ii £ J: (^M)irr^ =7 4 4J4-«l.'A j>^rJ#ffli-5 r. 

[0 0 11] — JiscFvS-a— h^£IiNAj&ifl- r *!$ 

i J: «9 Jfc««fc* £ ii fcfrfl- & «fii(;i« o r W 5 
~ir^T^ ife/c, ^f3i^ffli»5:>ri:i*), Wife 
( I Pt o T scFv 3r f§ £ - t * s v # & „ C k l • <b Jit ftwltfr/ 1 ** 

[ooi5] tKfcommifak it, #y > ^y 

(PEG) »©#a»T-ttt^Lfcttl*THrPtt*«:<«ffl 

[oo-i6] g. «a*A?H*i»*fci±iS*«:*^)«**3 

r . -r iO.T ftij F tf£M ^ y A i : * ^ ^ & ffi fifeW Uft^ £ * 

•=fr — — . m>.'N>-H- — ( human cytomegalovirus imm 
ediate early promoter/enhancer) t -5 ~ i: 

[0 0 17] ^<nfdl(C>t%^"r;{ie^Six5Jaff* 

: '>-f ;t :<40 (SV 40) ^^» r > 1' 'i ^'/o*- ^ 

* — la (HEFla) * ^ ^•P^fLtfiMWfn 

[0 o 1 8] SV 40*yn^~ ./m ; ' o 
-«i-5^t>liMulligan^<7>.Vte (Natuie (1979) 277, 10 



10 



10 



20 



30 



40 



^ffiffl^^^i^liMizushima^cn-frte (Nucleic Acids R 
es. (1990) is, 5322) i^J: 9 . (^«e j f^^^fr 

[0 0-19] 

It*? /P^-y-Htli. ff!l;ttflacz:^n 
57—. araB ^p^— *-^fitf6l!r^t^ 5 C . la 
cz/P^t- -*-Srttfll1"i* &««arde>^0 ^fc (Nature 

(1098) 341, 544 546 ; FASEB J. ( l 992 ) 6, 2422 242 
7) {Ci:f9. ^araB-yp^—V — i'^ffli'S* i> 

[±Better*btO frffi (Science (19SS) 240, 1041 1043) 

[0 0 5 0 ] fit(t:^*&^^i*^>i ^^A^vijir Ltii, 

Sd^iJ (Lei, S. IV et al J. Bacterid. (19S7) 169, 4 
379) Srttffli-jitfitv tLt, 'fyXMz.m'Ai 

$ # LfctAff sr sm Lit*. tmt>m& % mmzMifr k l 

r (refold) ffijfli-^. 
[0 0 51] *KjtfitBEt L Til, SV 40, # 'J r»> 
i'/i>x x Tf. /|J /-fW, ^/''t'p — ^->r/UJ^ (BP 

V) ^^fi.*i7>t^>^^H v 5r ir^Tt. 

m$l~—# — t ltt / : ry k h 7>x7x^ 

if (APH) MfcJs +l><^*r^—V (TK) ^ 
^r* > > ,/f T > * ^ ^ y # : VI- h7>^7^7 
—if (Ecogpt) a{K-7\ ^ : t: KaMI,;« (dhfr) 

[0 0 5 2] 

^tf:^WIBWIia^co*WSIMJIia^*tf ibii -5, *fi L < 

0, COS, — BKK, Vero, IWLaB^Vr'^^ 

[0 0 5 3] ^(i, W ; -«-telft*il^&^WM2S:in vitro 
* I* i n v i v< LtSttttS K» Sr ^ £ it 

*B*iff£LT, DMEM, MEM, RPM11640, IMDMSrtt'ffl"t--5 

r.t^T?*, -^JftiajliL* (fcs) ^^ilMiiM'iflffjt 

[0 0 5 4] 7. tafl^O^Ri, 



7S: .?v 



Srffll^^^Ht, Hyper I). P0R0S s Sepharose V. 
50 F. (PharmaciaK.) feitOo ^'^ffi, igj^cO^ 



(7) 
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(Antibodies A LaboratoryManual . Ed Harlow, David 
Lane, Cold Spring Harbor Laboratory, 1988) t 
[ 0 0 5 5 J 8 . tfiW<F>fcjWi<r>mm 

^I^T^^ffl^iL6M^t0^^fe^>fS-tt (Antibodies A 
Laboratory Manual. Ed Harlow, David Lane, Cold Spr 10 
ing Harbor Laboratory, 1988) . y #>- h H? /* — 

Y^PfiSf5"tt (Harada, A. et al. , International 1mm 
unology (1993) 5, 681 690) ^a'J^^tt^fel^-fSSr 

tt/B-t-s-t a* 

[0 0 5 6] *$£WX*i$im Zil&fitPTlhT fa fc<r>tn.WM 
^tfe^ffl^t5:^HT, ELISA (#*tt-^ft3ff« 
\ EIA (BMHlffiSJ^ffi) . RIA (ttttrfeflEJM 

(*, BSftgffl^ffi^fflOi^ PTHrP (1-34) £^ 
— r < > /Lfc/l/- tfLPTHrPW#:S"&tl k Kls|.. 20 

fidTTirPK#jB±«WJiaiZ>** i^^JWatt^ 

is , ttPTHrPSi*^ * fniStf-: 4' S0**t- 5 0 
[0 0 5 7] 9 . ##*fefc J:tf»#J 

t, J. Urol. (UNITED STATES) Mar 1995, 153 (3 Pt 
1) p854-857 > Langenbecks Arch. Chir. Suppl II Verh 
Dtsch Ges Chir (GERMANY) 1990, p261-265, Oncology 
(SWITZERLAND) 1990, 47 (1) p87 91. Int. J. Pancre 
atol. (UNITED STATES) Aug Nov 1990, 7 (1-3) pl41- 1 
50, J Natl. Cancer Inst. (UNITEDSTATES) Dec 19, 1 
990,82 (24) P 1922-1926ft i (^IB«t^»««H3& s *tf hfr 

[0 0 5 8 ] flift*T'/il^^i IT, JPEN J. 40 

Parenter. Enteral Nutr. (UNITEDSTATES) Nov Dec 199 
0, 14 (6) p605 609, Chest (UNITED STATES) Nov 199 
0, 98 (5) plOOl 1094, Bone Marrow Transplant. (ENG 
LAND) Jul 1990, 6 (1) p53 57?t ¥ lZWM<r>3&&Wfc& 

[0 0 5 9] ^mn^m'TUrPtnW^^^t LT^ 

tt^r.te**J«u ten. mir,^(rA^ixh^imx 
hzfcs l ■:. mm.i is r> . tmmamM 
mm m u^:^^^-^t </>« & % m \ - 1- mm n- 
m) s m&ft-'mm, tkncwmm cwi(«#, * v so 



12 

Klkg*ifc*JO. OOlmg d^lOOOmginJBH-CjSliHio £> 
51 Mi. mgfrtL*) 0 Ol — lOOOOOmg/body^ft-^-tti-Ja 
1 > ?> 0 L frLteffi *RPfl^JaPTHrPln# 

[0 0 6 0] tfc, feMHrit S^f^itfS 
fl9ftSrWI^r«^-L T *> J: < , fc£i-Mif*S«'>a*T-« 
Sft£»*t3:«-5- It l> £\>\ ^SfeWJ^JtmirPiJt*** 

ibl";) (Remington's Pharmaceutical Seien 

ce, latest edition, Mark Publishing Company, Has to 

n. Kis) . mm^w^^H^m^wnm^^^ 

[0 0 6 1 ] ^iOi: 5 i:ffl*fcJ:tflS3g*JSP*<oW!: L 

rT')/VT;^^ Xr7'J>S, L: NiiLfff^A;^ ^ 
> (HSA) . A, y^t'b-;V, "7;^ N — 

it 5 c 

[0062] mm^mimn. ^mmmmcomm^ 

|:»»L, ^il(^Rft.»Pi'±)IO, W^.(fTweun80, Tween2 
Sffllfllii:-*- *>fc£>iz.m}im&l ft t^^ot fc J: \ . 

[0 0 6 3] 

C.iCj?:«:fKj{itftPfj^5o flit, ^^^j{:t, -ib^rfc^J 



(8) 
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^ /te r $ ji, 5 jBA'W *K * . # * 7 ^ — J* a tftf* 

[ 0 0 6 4] t h UJKJ£*(XXMiO|fcftte, BALB/c nu/n 

/:. t ^Mitlli, 6.ill»JJI«iHAIJi/c nu/niT* — 

x (|3*cn-r) frH\l, liHIB^S"Kfc£>«* 7jM> 

ltd, UK»J: ; )iarfiot i-fc*^ iftiti^ 

5t h llRlKSKOCC 1 *'fiSitt L , 3mm^}^a^^(-^ 

mK>Tim%*&*t~ vx&wwiL he i i ih 

-r-'->W« L f'c «»**«Mi£SL 10 H [1 # 

[0 0 6 5] (1) t#«W^I« 

1 (Tkr^T) * % Lnmg/Kgi0.ffl*t*«#lllRrticmr»] 
(PBS) 4'0. 2m]/mous<.'TVi#MPNl^;l 2 I /~ 0 

[0066] (2) iiL^ij/i-i v^m&^wim 

0 10 a/ g* £ 1*1 00// fi^»PTMrP(I;^5^ 9^-=t / 
V a — f- Mitf|:%:JK#JKrt(C 2 P *3 l -L 2 C«]«^- 1, /c, 

Kot- !• (Tl ffT) £v 15mg/Kg(7)ffll[-r- 

-'MftJ&'fc (PBS) *-0. 2ml ./moiiser*;6fMRrt^li (1*5 
L/i c . 

[0 0 6 7] (3) ifa'p-fr/l ; fl /.A<^$J>i: 
-v'/x-t > * -rnf/tfttft-'j-igt, l M*5<fctf4 Uliic 

fc t jf:L't'.-<7 a > 'Vi.jB/gji, HRSKJ: *> < ^ h * y - hi? 
T*fi:lflLL, 643| , lWCa/plP'-^ i *>ri^- (('IB A CORNING) 

!*]:>*3<fcM*l3^jW\ 
[0 0 6 8 ] (4) M?i$ffr*^>ffl;iT 
M:#<WWli* tt(«'ift'llMi^, ffiM<r>&& (a mm) 
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£>J:0^$ (b mm) Sr»Jii?L, =¥ -V =? - ^h^W^abV^ 
[0 0 6 9] llh(T«J;^ jftL^^/l-^ ''MS/lCo 

Sl00/igS:«^-L-3tWT?H, jfiL^-J/'i > r >^/8^ : ^ l.Vf 
*• ^ ^ kp h^-^«xd*t^Pi:-it -rffl]*J L , 

/t:tff<BIW^j8£ft (p-0.0003 : Log R*nk test) 
hiiti, :^:t3i'f), PTHrP(->?ti"5 l f , Tu''!>.x^-/ 

/.: //^ o r ^^^colffelgi^^ :> Ifftf ^'MI ,t L x 
[0 0 7 0] ;*ife^y 2 j A* */u ^ i^jfiLAii • Kwliff^e 

\*X. PTHrPI-fct-rS t hfffi*'^>'3>q^I^ 

i3lSJ8E*0(.r--l ( (M) IK*»«9^*W r «WJ:5JBIA) 
Sr#M*L.fc;<- K-^x?L-fflv^io t h a ffijEJBOCC- 1 

^^ffii" o 0 t h □ Ki£«S(XX: liaot^l 

[0 0 7 l] t hP^IKXX-l^I^ij:, BALB/c- -nu/n 

/i, 3K:WMiHi^(i, 6j1*^A6^:BALB/c nu/nu.v— h~ ^ 
^ (H^nr) SrHIAL, 1 MIB^BMfroft, 73^«5 

^<*iJ^-/il»l(«*''^v^»WW;ft f 'C 1 I'Cfc^O 1 m 

40 f-)»Mi,/: c . ntifift^Mft, io p wiamikm^ I -7> 

^ a St .M? *5 i: t> m «r ffifll i: L r ffi ^ i'-^Jf fc-T 5 X 
: ) ('W^/tt L-, Sffift^t-r /i «ft ^ L /i ( j»«Wtc.«i- 

[oo72] (i) 'kfmim^mm 

Ht, v^'<7;;'r"M:ft«i^ (PBS) SrO. lml/m 

50 



(9) 
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[0 0 7 3] (2) jM'-fc/l v *AjB/£<7>*& 

Vtjhlz 0 10|ig*fclil00/iR<ni: FWfr'-:^ V 

y ; ft£-< v -'t— 3 : .HftSi* (PBS) «r0 . lml /moused 

[0 0 71] (3) ifc^-frn : *?2*<nffll'& 
t h^kJ/t»'5— 3 > qMleUft*** 1 E J*5J:C5-1 H 
[ ] ( Ufa « P ii ^ ; ■ 9 j* ft * M '& L , fit ft £ ^ rT flfi &■ ?t 
o/: c jfiL»P*'u;'^A»;tl±, I8S5J: h:^ y -v h 

WT^lflU 643a»Ca/pHT Y=>4 if— (CHIRON) 

(1, -1 fl M *i?»Hj«arLrt:, 1*11 7*3 J: 

(4) ffi^Siftcnfflij^ 

(a mm) &£X*W£ (bmm) L . ^ j* 

[0 0 7 5] a.L^.W^oX t hSfWaft^— 

a > q ^rlO^ g*>SiM1100p gS:ft-*M*-&^ i T\ 

•^f ^*a^^y:ffl|W(OjffiS (p=0. 0108 : Log Rank tes 
d»& L 7 n — f-.'Ugt^^.fft K £ fi(M$<0 1, 
ivtu 

[0 0 7 6] 1 j 

J/tPTHrP CI 3 4) -r^x^y a— fvt-fitft:??: 

L hl'TII r P (13 4) (Bi!W»-*>75) M*ft"S^ 
./^p-t/i'ttMW:"! K — ^ #23 57 154 
L<#23 57 137- 1 *. fcjfM*:: ^(.L J; 'MVKSiL*- (Sat 
(», K. et al., J. Bone Miner. Res. K. 849 860, 199 

3) c ft&KU 1 : LrWHjt^/i^i:, PTJI r 1 > (1-3 

4) (Peninsula K) _ u " — * - ' *t?*> -S -H--f 
n-'*x3\' f \) : - >T * K (I)ojinn) **JHl 

L/: 0 -+*->f u ; kfe'ttlt' PT1I r P (1 3 

4) £S«rU v - "* t L X '1 ;/ g/m I y. 5 i: 

UMKl./-ft, ''nf : h7; r :i/-::.' f- 0*i fco) ir l : 
1 "TffiftU x-r/l'VHvHJft, 16['i:c0^.n:BALB/C^ 
❖ ;w>-ffjffi/£ KXfi8ttKrtMW«ft*»fcO 100 k «r 1 1 P 5 ! 

Ml l \ . ( [ '3 1 1 L'A <o -0 JL'tl I - 1- : 7 n >T ; - ] * ' V- • - >T i 
[0 0 7 7 ] ftiiLtc-r V ysiOtiiffi l V<r>WMft(r'ffl'& 
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WclfiL L , jfiLM K I A ' ; ^ r - "C*3K L fcfalhfll 

kl25I1««PTH r P (1 3 4 ) *)K^L, JSgftfSIt 

'^^SiHri^lM'TllrP (1 3 4) 

[0 0 7 8] *».ft«3 13 EIC'^^^L, Wl^ 

nvKwiJia ^ - ^ ^ 3i a — e*fflflat5»;i>3x63A g su. 

1 Srr,o%^fV ji^-l > -ru 3 — /U4000*ffll *Zi%m-L 

tcfr^-rmi&msit^ mjfoM{TLfrmfa$:2 <io 4 - 
[0079] ' y ^ y — r--> : ri±, ha 

T mm M 1 -C -t-l # CDS!?, ft f 3 it 7C cA> jg S: K I 

Ater-r p th r pmmttft<n4m&®mi mwrrz ~ 

hCJ; fro /Co ^>iOfc^ffi.oK«>fei'i.fc^^t 
^ : /u h— rSrHHKL, 15%F C S Sr&M?PMl 1640 
«|:0 1 J I supplement (Sigma) SrHSSP L-^»ift^»» 

fe„ PTHrP (1 3 4) ^ (njjg-&tB^3ftl ^ — >' 
20 #23-57 154 *5 J:U*23-57-137- ISrWfcc 'W.^ 
y K— y a — >#23 57- 137-lli, mouse-mouse hybrid 
..ma #23 57 137 1 HT, :r.*ftW|g£4.*X^X*t€iPB 
W«»f (««.fto < If ifi3tt 1 TH 1 # 3 f-/^ 8 

*£8fl 1 5 FKRM BP-5631 >r LT7 ^^ h^-J(I 

[0 0 8 0] 'J 2 ] thPTHrP (134) 

5 DNA CO ^ n> y 

\i hPTHr P (1 3 4) ^Wt'S^ 1 ?^^.' 
30 ^^;tfr#23-57 137 1 cO nl-jffB * a — hi~6I>NA*^: 

lOiCL T '' a — *^ L /io 

(1) mRNAiOll! 

-^#23 57- 137- l^w-,cOmRN Al'Quick Pr 

ep mRNA }*ui i f icat i onK i t (Pharmnc i a Biotech-ft.) * 'fj 

htBKLfec ru K—''#23 57- 137-]</^fflte*Hx 

traction Buffer f'V^fel-I^^v^'f ^ L . ■/ h«?ft 
oligo(dT) -Cellulose Spun Column 

mRNA^tSL, ^^/-/LfW%^.:^o/: c mK 

N ArtJRW^Elution Bufferir.fi$ft¥ Lfc c 
40 [0 0 8 1 ] (2) ^^^H«lVfa«E*:a— Hi l"oitfc f 

cO c DNA^Oft'Rioi: O-ifttH 

(]) #23 57 137 ■ltiL(MlflSV®*tc I»NA(0 */ n — > ^ 

«V«i«S::^- h -i-^itfc / oT)^' d-^^ ^i±, 5' 
RACKS (I-rohman, M. A. et ah, Pr<»c. Natl. Aca 
d. Sci. USA, 85, 8998 9002, 1988; Belyavsky, A. et 

Olro fc c 5 ' K A C ?£- 1 1 1 i 5 ' Amp 1 1 F 1 NDKR RACK 
kit (CI ONhTFCHlfJ J*f1''li:^ v ht6W^ftL>/ 

50 CLf;^ o Iro fc c c DNA itfA^iii MJ ^ D : ^ ^ >T ^ — 




5MHC2-/7>f^- (M*"JflM>l> Srffli^o fiuldtO 
J: n [Z. I T«KLfcmRNAft2 ^ g frtfr'H H LTMH 
C 2 -v-lOpmole St&Pk., iS?ftsV#4R J:52 , C, 30 

[0 0 8 2] 6N NaOH i?RNA^[IW/)B (6f> c C, 30 
//fid) LfcBL ^ /— /wtKliJ: 9 cDNASrflMKL 
7h D T 4RNA IJ ^— if-7?37 ( C? 6 16B$IK] 

5 £ «c £ 0 % L/i c DNA^) 5 * :^4Si :Ampl i 
FINDER Anchor (K?fl#-*H2> L fc„ mSr#&3? J: 10 

L TPCRiCj: n tf i^i'^/c^cO -f^j^r— t l T Anchor 

— (Rd*iJ#-^3) (S. T.Jones, et al Biotechnology, 
9.8S, 1991) Srtfc'fflLfco PCRj»#ftl±. **0>5O*j 1 ^K10 
mM Tris-HCl (pHS. 3) „ 50mM KCU 0. 2f>raM dNTPs(dATP, d 
GTP. dCTP, dTTP) , 1.5 mM M«CU 2. 5 a. - > : , F OTaKa 
Ka Taq Cifffii^) . lOpraole <7*> T ^ij — (Anchor) 4 
- ** — „ »ife (/ivlMHC - G i v" f» >f — & L^Amp 1 1 UNI >EK 
Anchor £rji*£ L c DXACDK/^ 1 u 1 Srft*-*- 
5 0 ^<.Ofi?ffi{C50/Li 1 <Offiift hflfCc PCRIiThermal 20 
Cycler Mode 1480J(Perkin Elmer) 94 < Cfc:T4 

[0 0 8 3 ] (ii) #23-57-137 1 Jat*:L«Vffi#<0 c DN 

RACEBi (Frohman, M. A. et al. , Prnc. Natl. Aca 
d. Sci. ISA 8f>, 8998 9002, 1988 : Belyavsky. A. et 
al., Nucleic Acids Res. 17. 2919 2932, 1989)1^ J: 30 
*) f J o tz Q 5 ' RACESC VX 5 ' Amp I i Fi nder RACE K 
it(Clonetech)*rffll\ «fttt«SW^fti.^ttofe 0 cD 
NA^/S ( cfli/fl i~ 6 : * * 4 - — tt. oli go -dTSy 
ill V *tz c flfJ|B<T» X n ICHK L m K N A^j 2yg^« S 

Toli go AVf^J- — Sr*ll-c. #fr;^^>52 c C\ 
30*/fR]/xJ£:£-t**£ - £KJ: c liNA-^i0.ij?te-^S-fro 
fc c 6NNaOH"CRNASrai*4/W (6f»t\ Lfc 
ft, *.'-/HtJftlL<fc 9 cDNA^flflKLfcc fW&L/r 
c DNAoO 5 ' ^^(-fltjgiiAmpl i FINDER Anchor £■ T 4 R N 

a ii t-T*37t:r* <5 ^/tir-iGfcVWK&s^s ;~ 40 

t \Z. X *) *t§L fee 

[0 0 81] Li A «g'Aj-^li^<r>W;#:fid^J^^PC 

R:^>fv-MLC t^J#y- i) ^i&iirU 394 DNA/R 
NA ; >-tf^M'"^— (ABI H.) ^Ifil^^Lt PCR^ 
ttli, -r<7»100 /i 1 MUr.10 mM Tris MCI (pH8. 3) . 
f>0mM KCK 0. 2f>mM dNTPs (dATP, dGTP, dCTP, dT 
TP) . 1. 5raM MgCL . 2.5 h AmnliTao (PF.RK 

IN ELMrR) . HOpraole ^Anchoi ''=?4^- (Hd*"«Sr *J" 
li) , fcCMLC (fldW»*/1) ^JlUAmpli FINDER 

Anchor ^j|!>,VL7:icDNAcO/x^7Mv>^ l /i l i'^fr^" 50 




18 

t>c ^tOjr^fftii50^ 1 l:S I. fc c PCRIiThermal 

Cycler Model480J (Perkin Elmer) $riljl\ 94 < CtCLT4 

r»*>M, 6ociiT45#iHj. 72ricr 2 vra^fl*-^^ ^ 

'>-?3 5l»lffofc 0 

[0 0 8 5] (3) PCR«»^«K^J:t>»rrit 
mlldcO J: 0 (C L TPCRttii'- J: «9 LfcDNAW>i -«r 3 %Nu 

Sieve GTGTi/o — X (FMC Bio. Products) £' ^JO/d^ 
'^/w«?Sflc»M J: ',M L fe, 1 1 fit V»* t L 
T*$550bp 3c. LiVM> LT^5. r )0bp fi^DNABfH' 
*rt'fit-!)r-<ft2- ^M'Sr^JK*), GENECLEAN II Kit(B 
10101) «rJf]t\ =V:v F^tiOto;fr(caaM>NAWrr«:fl|« 
L/c t fflKL TcDNA^^- fy — /U-CitMJS-frfca, lOmM 
Tris-HCl (pH7. 4) , 1 mM EDTA f#i?<20/j 1 (r.^«L/c. t 
^^ilfcDNA^j^l /i 1 SrftiJPHA^IXmal (New England B 
lolabs) \C± ») 37r-C 1 RPHIVHfk M ^«!lPH##Eco 

Ri (Sigjft) i-J; f9 37 f CT*i ^mmitLtc, -<nmik 

— •iUNA5rlE?jiK LTc LT, 5'-j^*(- 

EcoRl B»Bd*iJSr*f U 3' - WiXma I RHS^I 
#"4- ^ - $ a um V«c*t*5 J: t/ L Ift VfiMES: =« — h 

[0 0 8 6] hld(7>i: Lr««Lft-e?^H«Vffi 
J: 15 l « v ^ — K-r 6 3HE-F trHcoR] Xm 
al DNA^Ff/r ir EcoRI &t>XmaIT*^t:i-^ r_ ^ \z. X K> MM 
L fcpUC19 ^ ^ ^ — SrDNA^ >f V— I 3 > y F ver. 2 

(^«5fi) S: Mil \ JKf f^«L;*{c«t 46^^ 1 NFlWRlS 
$^if*gL^. : t^iclO^ UO..Lffiig«iffi-i>*Sr *MHH J 
Ml 0 9 ^> t°r> F^BjJS (---/^> :— 100 ^ 1 
r.^««3 "CI 42 e CMT 1 'i>lffl, ^ 
ib(C>K_hT*l VMIWRLfec ftOT300 ^ KOSOCiS 
ift (Molecular Cloning: A Lahgoratory Manual, Sambr 
ook, et al., Cold Spring Harbor Laboratory Press, 1 
989) ^JPx.37C(lT30 / r/Pg^ F Lfc«, 100 

^ g . "m I X(±r>0/i g, m 1 iOT> fv " >\ 0. lmM cO 
1PTG, 20/; g 'ml^X-ga I $r '^tf L B*.*ciSift t 
7t(m x YT'fc-.ifJSJfi (Molecular Cloning: A Labgora 
tory Manual, Sambrook, et al., Cold Spring Harbor L 
aboratory Press, L989) hi I I iO 4r X # . 37*0(1 

[0 0 8 7] r.iTi^WlriJfe^JSrlOO /i g, 1 \L\X&0 n 
R/'m 1 (T^; l: J y y : L IU^^A-(i2 < 
Y T tft J?fi 2 m I T-37X: CT" - L . M f^W^^ ' b : ' 
7^'$ KWfUflfcPI 1001 (: ,f T*:J<*> XiiQIAprep Spin 

Plasmid Kit(QIAGEN)^M!l ^:/7 x 5 KDNA S'SBJR 

[0 0 8 8] (4) ^^;<M{*:VSiJ*Sr^— HtSIfi f 

mlfB(/vy^.x ^ K'tnOcDNA^— K«J*tOlfcJKfld^JS:I)ye 
Terminator Cycle Sequencing ki t (Perki n Elmer) 
IHl\ DNA Sequencer 373A (ABIffiPei kin Elmer) ('J: 



(11) 
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0& L £L/c o teWUhtem''*?*-?— t L TM13 Primer M 

4 V\m&) 5) &t>*M13 Primer RV (Sjfi 
iS) (Bd*U» 6 ) * Hi i \ r*i\>y^<oife.SEgt]wj*:«|gi- 

5 r til J; OBdm-ft&L 

[0 0 8 9] :n-:§yif:'^;^J K— -#23 57 1 

■ftfrt-s-/^ ~< s K*rMBCM04 , L^vm^^—y-t 

h *fc f ^ f^^'-f 5 ' - * S K 1-MBC1I.24 £ tfo£ L 
i^X; KMBC1H04 jo J: OUBC1 L24 ( -It £*l £> ~ ^ ;*#2 
3 57 137- lfet(*:*7)H»V««*5j:a { L«&V««4'3— K 
tSlfcs f-^ifcJ£Bd*U (WSt^T^ .'ftfcfiE:*iJ*"&tr> 

V««Wf>i'^:^!'-<-/^ Ktt. ir t> MBd?U# ^57, 65 
^ S ix -5 Jfc&Bd *U < r > 31 58* \\ ( V * $ > £ 3 - Y i~ 
5) ^<bNJ*&£Ji,TO& e r.ii 6cor a y*Bd^JSr, H 
lflV««<oWfM-(-lol *Tlifid:«l#-IH6, L0i Vffii«tf>t0T 

[0 0 9 0] Miiad "'^ $ KMBC1H04 *>J:tfl«BCl 

1.24 &#+.5*ttBi(iEscherichiacoli JM109 (MBC1H04 
) te± ^Escherichia cell JM109 (MBC1L24 ) t L 

rfj.#Ll J" II I #3^) iC, ^8^8^ 1 5H(L. Esch 
enchia col i JM109 (MBC1H04) Col ^"CliFERM BP-562 * 



H«Vffi« 57 
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*8, Escherichia col i JM109 (MBC1L24) Col »'C JiFERM 
BP 5627 1 LT'/^-"v'< h ^J(l.«o£ W *i T 

[0 0 9 1 ] (5) t hPTIIr P|I^'M>— ^/^^ ' y 
v—f-rVfcfoWtt 57 137 lOOCDR^ft^ 

R) (CJ: 0ig^$^LTl^5c ;'L--^'7-^/)7; 

10 Bd<?iJii, it«WJ:-:ffirf$i-LTi*5^, -A\ CDRi 
Sc^O^ .yHHt2W»3C*tfe(iW«>Tiffil^ (Rabat, E. A. et 
al., ^Sequence of Proteins of Immunological Inte 
rest: US Dept. Health and Human Services, 1983) c 

:^)j: ; !^|:Io^, i: hPTH r Pi:*tt5^ 
r> x*- / ; " n — -f/LtafrcO "nra:«i«tor =: Btfid*U£Ka 
bat feC J: ^ft-^Sti'/itflL^cOT ? y fifcBd^v*— 
— J*C4>Tte«&-t\ fBEU*S:W-'<.S :t(U*)CD R^t 

DR 1 -3(OT S y^Ba^JCol^T(t^:ii^iLBd^J#^ 
20 59-61C>j<L, H»VfiB«<DCDR 1 ~~ 3 <OT $ J BSBd 
^J(^ov^rii^n^tfid^J#y-62-64{'>r:L/-o 

[0 0 9 2] 

[*1 1 



CDR 1 



CD R 2 



31-35 
23-34 



50-66 
50-60 



o n R 3 

99-107 
93-105 



[0 0 9 3] [*^W3] **^*nfr<7>«* 
(1) *M ^JftfflljBiOflljg 
(i) HfflV««iOflM5 

t hHfBC««Cv 1 / -^l»NAS:-&€j*3Si-^:^ — 

^PCR&t-i; *M£ffiL /c, fli/^^v-MB CI -s 
l (Bd*'J#-*f- 7 ) ttv«i*fito l > - kwj<o 5 ' 

K^oDNA(c .'%>r / V ** *i L E-OKozak 3>-t> 

■^-^fid^J (Kozak, M. et al., J. MoJ.BioL, 196, 947 
950, l987)&O*0PJI»-sNHiiid 1 II <n|MkK#|& tri'^ 

J: •jir-taifL/.ic 9'J ;^>" ^^f^-MBC l - a (HB?U» 40 

K' S ) It.} «tttf» 3 ' fflj ^ a - h "f 5 DNABB^U ll-^-f " ^ 
1J '-M' :< L x II.-J, ;< ^^>r^ K-^— B[i*iJRt>ffeiJISgHt 
Bamlllcr>^fidViJ$r fj'i" 5 <fc 9 (I-fiJt L PCRIi, TaKa 
Ka Vx Taq (1:^i£) ^:itll\ 50 /i 1 <T»JKi£« d«F 
^4l>NA <b L "CO. 07 g^' 1 ; MBC1H04 . :^'^>t*'' 

— tLTMBCl *&£m\WC\ SI Srx-il-PibSOpmolo , 2. 
5UCOTaKaRa Ex 7aq , 0. 25ir u Mc^ d NT P '^trrfcft T^f + 
««*ft"Miiii!l--TROiu I £- I-.WL-, 94tl:t 1 ^> 

NSK fiST-CT 1 y //fHJ. 72'CilT 12 ^/IHJ^U/t*^ ^ ^ "? 
30Mi j - >/c c PCRfciC J: «9 iflte 1 ; LfcDNAWrJV ^ 3 °oNu Sie 50 



ve GTGT^/a — x (EMC Bio. Product s) *t}\]\ *tz.T # a 

[0 0 9 4] 437bp S<Z>IiNAWr^ -^fttSr^o- X 
;t^^J^ fr ), GENECLEAN 11 Ki t (B10101 ) I \ ' h 

^y— /^tJRT?I"IiKLfc«, lOmM Tris HC1 (pH7. 4) s 
ImM EDTA i§*20;/ 1 I /c 0 ^ fe 4 1 DNA««J 1 

/i I *:WJPHI*i*BamHK Hind J II C-feSlig) (-J: !) 37 C 

n^^AT'ftliil. :r. v /— /IftitllJ: HDNA *[»]]« L 

[0 0 9 5] f:]iii^)J: f)MLTW»L /r/^y^HftVi 
K-t" 53Sfc / -Srl^Wiind III Bamlll liNAWrrr* 
Hind 111*3 Jlt^Rainlll-CfPKk-r 5 * h J: JHK LfcpUC 

lfii«Rd*U*.-*5«-+-J»^«>: /, ^>r^--MI3 Primer M4 ^J: 
t/M13 Primer RV *:/7^v-i: I t, Dye Terminatoi 
Cycle Sequencing kit(Pcrkir. Elmei) Srifll \ DNA Sc 
quencer 373A (Perk in Elmer) ( ' J: Q tti.ttfid^J «r»tSir L 
/c c iKLl^«KJI£fld^JSrfri-'&^*>rv I» I- --'#23 57 137 



(12) 
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#U 5' flJ(CHind 1 1 HSMtBd^J&O-Kozak fidjWL 3' 
Wi^BamUlKaitidWJ SrWro:'^ x * E £MBClH/pUC19 

[0 0 9 6] (i i) cl)NA^>r /<n^^y. th^M^H 

t hH«C«itC v 1 ^cDNAii£tei-&*:«>(^ |;|E 

«ttLfc t . H«V«*e*ttfc«>iZ>& ^r^-T-v— MBC1HVS2 
(Bd*"J#H!-9) (±v««E^y — K*ijiO*?;jfr=i- K 

oKozak 3>*-fe^-i^^Sd?'J (Kozak, M et al., J. Mol. 
Biol., 196, 947 950, 1987) 5fr. UfCHind II 1*5 J; t>Eco 
KI KBWd*JSr*f-5J. ;> tc&IH- L fc e H«V 
^>cOfifl^y^>r-— MBC1HVR2 (fid*"U#£10) tiJ^SciO 

CftM«c05' m<r>fi\l&\&=>— H L Apa I *5j;I>Sma 

[0 0 9 7] PCKidTaKaRa Ex Taq ("i'Siiik) ^r/fH \ b 
Oju 1 «7>Sl£:fi-&«(^W«!lWAi LT0.6 /u g to?*?* X 

KMBClH/plfC19 , '/^ -f -v— £ L TMBC1HVS2.& J; t/MBCl 
HVR2^^ibx-iin0pmole . TaKaRa Ex Tad £2. 5U, 0.25 
mlfcO d N T P-&^*#-t?«W^««?RS:tt.fll L Tf>0p 1 
cOfiEW^r h/g LT94 f C 1 */[KL 55tl rffKL 72r 1 #W 
cO^S+r-f ^ /UT^0[^fTo7t. PCRfei^ <fc *)1H*BL^I)NA 
(Wi "Sri %Sea Kern GTti T#a — X (KMC Bio. Product 
s) SrfflV^r#o-^y/w««Hc»^J:0^)lLfc t 4 
56bp ft^»I)NAW^4'f^^+S^.^o — -^^t fr^JK*.) . CJE 
NECLEAN I I Kit(B]0101)4'jl!t\ * y/ hj&fjV>© 
i ^UNAWr^-S-tt*! L /c 0 mC! L fcDNA*:^* / —/Wtlft* 
ilrfcft, lOmM Tris HC1 (pH7. 4), L mM EDTA fi£*f£20/i 1 

[0 0 9 8] #^il/iI)NA^^" 1 fj. 1 l-»JPH»^EcoRI 
*5j;t>Sma] (Sifiili) K J: 0 37 C C^ 1 BjfBJfift L /i, 1 

/iftJftHJ: »)IiNASr[F"iIiRLfc„ .hE^»J: 5 I- L 

t mm l * h «t v ffitt & =■ - ^ 5 arfc-f - & ft tr 

PcoRl SmciI DNAirr/i SrEcoRl *3 < ttI 5 SmaI"CifH^"t--5 1 i 
(IJ: DHK L /cpUC l 9 7 M-*:' n — - > '^L 
fc 0 ^cO:/^;< ^ Koifc3£Bd«J«r S^.«>, ~ f ? 4 
-r— Ml 3 Primer M4 Primer RV ^ V" ^ £ 

L~C, I>ye Terminator Cycle Sequencing kit(Perkin E 
lmer) 5r.HH \ I»NA Sequencer 373A(Perkin Elmei ) \Z. J: 
0 $kmdWt:ik'/}l L fc e ji: L L *JfcAEBd*'U£fr^-5''^ 
'» K — ;'#23T>7 137 niEtl*-#*-5'?'^^H»V«ttc«r3 
^ Ki--5«<« f' ^:<^M U 5'- ffiiji^EcoRI *3j:t>Hind 
III-«BSHd^JRt>Kozak Bd*U, 3' ffi'JidApa I *5«fcU*5m 
alS&RBdfiJ&^o:^.* h *MBClHv/plJC19. u I. 

[0 0 9 9] (iii) .< 7M(^IIffi<7»%%< 



t HinfrH«C«*fiC y 1 & fttr c DNAIi, W K<DJ: n 
icLTBHSL^c tW^t, t hWPMltt^HfftV 

(N. Takahashi, et al. , Cell 29, 671 679 19S2) t 
:^r— K"t"-5«* v**— DHER AE RVh PM I f (W092/19 
759*J!B) t haftPM1tt»LfiVffi«*5J:tM: 
htri(^L« ic «CflS*^>-y 7 ADNAS: 3— Ki" t» < 
RVl PMla (W092/197f.9#ffi) tHALfeCHO 
r^ffl^ J: *9 m K N A ^HK L , RT PCRflL-t» t h fc P 
10 M 1 fa*H«V«i«*$J:t^t: hMf^CM^C y 1 5"^tp 
eDNA£r:?u— ^> / L, pUC19 iT>Hind 1 1 1 i: Hamll I «Cf4 
d---; - ^L/c c ifcSBd«Jfr«li«L-fea, it. L 
l^Bd^JSr^o:^^^ ^ K^rpRVh-PMlf cDNAirt^* L 

[0100] DHFR- AE-RVh PM 1 f h.D SVlO^P^t 
— ^ — t DHF Hae^ ^tOfWiC^^Hind ]J]^ft, 4^ 
J;0'EF - 1 ft/P^-^-,}: t h-Mlk PM 1 fiif^H^ 
vftijgcircOf^ic^^EcoRI »:?rX^Lfr-:W"<^ f — 
^<1«L, t h»PMH/iftHffiV«ttJ;I>t h#L 
20 f^C^^C y 1 I'l^ti 1 c DNA(T>^^i^ ^ ^ — tOtS^g^/c 
«>(l^ffl Lfc c pRVh-F'Mlf- c DNA&'BamHl T'V^ib L Tcf^. 
Klenow^ v ? * I ' ht^kL, S fct^Hind HIT^ft: 
U Hind IlI BamHl^^b^ ^SS^Lf'o ^<Z>Hind I 
n-HHrnm^mitWU^, ±Sfl^Hind 1 1 1 ffiitLte X tNHcoR 
1 SCfi^.X^L/iDHFR AE RVh PM1 -f ^*Hind Ul*o£ 

»SL. t: h?SffcPM 1 6i*HiV^joJ;Ol: hffiitC 
%ti%cCy — c DNA^"a t?^f^ /< :' 7 ^ — RVh P 

Mlf cDNASr«HBL/£. 0 

30 [0101] t h^ffcPM l^^H^jVM^cttM: h 
ta^Cffi^ECy 1 Sr = — K-T^ cIINAS:^tf«*l'<7^ 
— RVh PMlf - cDNA^Apal^JlO'BamHlT'r^fbLfc^, H 
«CfiS* 3 S:^ti k DNAWr>i-%lB]lR L . Apal^i: O-BamHl T'/g 
^b-T 5 r. ir (IJ: »J HI! L /cMBClHv/pUC19t :?g:A L fz. c Z. 
•H -rML/::^^ ; KSrMBClHcDNA . ' pHC19 fcifeg 
L /i t . r. cO ; =r x ? H ii-^ ^ ,x ttffr^i H m V Mtt^ J: XI 
L hfafrCffiifiC y 1 Sr3— cDNA^rls^, 5' 

^(lEcoRl *3«tt>Hind IIIte«Bd*'U, 3 ' - ;4i«BI^HamH 
]|g»fidW«:fip^. 

40 [0 10 2] S^Xl HHBClHcDNA/pUC19 SrKcoRI 

"4-^JttKBd^J«:^tpDNAWf>i'Sr, EcoRl JzUBamHl 

/: 0 1 5 LTflK.ii-fc** ^iaf^co^:' v ;< ^ K^MB 
ClHcIiNA/pCOSl ^ ft* Lfco - ' 7 pCOSl 

It, HEE PMh g y 1 (W092/19759*J!H) EcoRI ^J: 

t*Sn«fc!#Hfc(' J'. ^Jaf^jSte / ^fVir^L, EcoRI Notl Bam 
HI Adaptor (M-.^ffi) Srifi^'-h 5 HJ: <9 L /i. 
[0 1 0 3] ^CAzC\\Omffd^:^%M\^)\]\^l>t^h(n 
50 < $ K&'f1- : 9i-^ ■/?;<; KMBClHcDNA/pUCl 
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9 SrEcoRl *5j:r>BamHlT?^bL , fabil ti* * ^tfifa 
H«K*"9*:fftj'l»NAWr>i-*:, EcoKI 4o J: £>BamH I ~C ffiik't 
6 tJWKL./iM'^ '< ^ KpCII01^#AL 

' 0 L'fSfbjl/:^^ ^fAi^o^ -^^^ * K%MB 
ClIlcDNA/pCHOl £ tfit ft L-/c t ^^5. -ft* < * — pCIIOl 
It, DHFR Ah-rvH PM1 f (W092/19759i£KO /^^, Kco 
RI ioJ:L v Srr.aWhft:^ J: 9 tfif*«fc f- Srfi'JBfcU EcnRI-N 
oil BamHl Adaptor (^Jfiifi) ^M. : t6 I ^CJ: ^« 

[0101] (2) t h L«>£«««*o«H6 
(i> ■> n-~: V ,of^S!{ 

(I, Hind I]lW/.;\'*;plfC19 '"^ v * — &' if-M L fc« PUCl 
9 ■< * — 2 /i fi **20mM Tris HCl (pHS. 5 ) , lOmM M 
gCI 2 , ImM I»T1\ 100 mM KCL 8 V <7) Hind III Ci'fB 
Jil) *^^&Jb^«a7K20/i 1 >M-C37C(IT 1 H*fiam 

it Ltu mitu(m^y .t. > — ^ ' 7 a p * a -at? 

/lI>NA*'50mM Tris HCl (pH7. 5) , lOmM MgCK 1 mM DT 
T\ lOOmM NaCU 0. 5mM dNTH. 6l_iiT>^t V C>(Klenow) 

h (GIBCO BRL)«r&*pr.550*i 1 ^Sjc£^& 
If* X*mm - T 204/ |«J£j£ £ ^ 'PfiMfc * ~& o 

[0105] BW L * ]>NA£'50mM Tris HCl (p 
H7. 6) , lOmM MgCh . 1 mM ATP. 1 mM DTT. 5 %(v/v) 

atr y L > / 'J =i — 8000 „ 0. 5 U cOT4 DNA V 13 
-if (GIBCO BRI J 3**10 » 1 *T'16C 

*-*/IMBjM109 ^ t7; h»fi (^-^>> — 10 
0 *i I >K-l:r*30 / r>fta^Lfc^, 42 < C^T 1 -5/ 

Hi], S 6|-;>K.k-? 1 -VRHMKL-fcc S O C igilfcSOO ^ 1 
37r-t? 1 B$HK ■■■ a >L/i&, X- 

gai irlPTGSr*ffii«r.«4!*Lfi2 -iYT^i (SO/ig/ 
ml"/' > fcr°-> ]' : f^^i ) (Molecular Cloning: A Labgora 
toiy Manual, Sambrook, el ah, C < * 1 d Spring Harbor L 
hb.»rHtory Press. 1989) (r.^^. 37 c Ct L 'C^ 

i"ft-fr«r-s ^ > v 'riftjfe20mi r-37 ? c l , lyi^tfti 

4//^r,>Plasmid Mini Ki t (QIAGIN) £JfJl 
l:^'or;;^;<; f -DNASrWK L fd, BRL^:^.X; 
K'«rHi nd IirevflftL , Hind Il]filW>>C?;Ltl »5 I 
h i-flfclgL/i:/^^ i K«rpUC19 AHind III^^ftL 

/i< 

[o ] 0 6] ( 1 1 ) t hLftAft )irW1fi* £■ ^ - Ki' 2> 

c « K v O / . M c c K e O / + , M c g 
ii'Cl (P. Daririvach, ct ah, Pi oc. Nat h Acad. Sci. U 
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SA, 84, 9074 9078,1987) e #23 57 137 l^fXLmxm 
C ffi* 1 1 N ratt 5 t h tA* L ffi A <H c: ffi «c 1^: M 

g^ Ke^ Oz (accession No. X57819) (P. D rt riava 
ch, et ah, Proc. Natl. Acad. Sci. USA, 84, 9074 90 
78, 1987) bfAt^Lmxm^MhM^^Ul^A'^ 
L , #23 57 137 1- 9 X L«A «C|fi« > COftiF^:(i7' 
^ y|tBawjT?64.4%, !SJtSLl?[J-C73. 4%-^*>ofc c 
[0 10 7]^r-T\ l(Dt htfift:L«A«C««cSr3 

J-? — CO^/jjcti. 394 DNA/RMA &JE>t&|» (AB I th) &'HJ^T" 
tTo^_ 0 HLAMB1 (Bd^JS^ll) *3«tt/HLAMB3 (gd*'J§r*> 
13) (i-t> ^DNAgd^lJ^rWL, HLAMB2 (M?US-^I2) *5 
«tt5HLAMB4 (BE?0»'*14) {±T V XDNAfid^iJ Sr 

L . ^-tb^HcT);^^ >f ^W«M20^<b23bpcr»flittW 

[0 10 8] ^^7^-^— HLAMBS (E#(|*#ir0 , HL 
AMBR (8B«J#*16) fiHLAMBh HLAMB4 rril ^'ivfllPJ* 
Sa^J^^*hTi30, £fcHLAMBSI*EcoRI , Hind 111, Bl 
20 nm«liB*"'JSr, HLAMBRtiEcoRI ^Hfegd^J^^ii^'il^A^ 
-Cl ^o JB~ I > CR-eHLAMBl HLAMB2 i:HLAMB3- HLAMB4 cO 

T*T ir > y V Srf f o /i L $ ^> (C^gC:^^ >T ' — HLAMBS*S 
AtWflJUIBRSraSJDL, ^HPCR(^J: f9 Jt SDNA Sr ±»*B ^ 

[0 10 9] PCR^TaKaRa lix Taq Ci'fS^) Srttl \ 
^^WoTfiot PCRTIi, Spmole tOH 
LAMBl^oJ;I>' 0. Spmole oOHI.AMB2 h 5 UCOTaKaRa lix Ta.j 
(^mm) ^^"a^i- 5100 fj 1 ^.Ijcfil&il *>-5 
30 I M10. 5pmolecOHLAMli3^ <t t> 5 pmol e ^>HLAMB4 1 5 U (7> 
TaKaRa Ex Taa (^jgig) i tttti^Z 100 *i 1 
jR-&*Sr.fflt\ 50 p 1 ^ttfflS: h«LT94riCT 1 V> 
W. 60'Ci-Tl^Rih 72CM-C l 5/W]^ira*^>f 'K' 
5 m^r ofd 0 

[oi io] *::pcr li, /^ES$frr>0/i i foiftL, 

50^ 1 <OffifflSr.l:JW L T94 c C(c- 1 S/flfl, 60 c C(r.T 1 ^/ 

Kk 72 < c.(c"r 1 5/Ki^a*-*>< ^iT3M?rot 

PCR(i, /xi^ft'l-^^ y '^^ "V— HLAMBS^i J: a^HLAMBR^r 
*S0praolt- -roJSJllL, 94ril- 1 -'//IB, 60 c C(.ir 1 i> 
40 BO. 72ri^T 1 ^/WI<7>yaifi*->f f'AT?:<0Mfrofcc ^ 
PCRSl*C0l)NAWf>i"fr 3 %ffiMt^"^^ A Y/l (NuSiev 
e GTG Agarose, KMC) T'Wttfcft I GENhCI.EAMl 
Kit(BIOlOl) 4:Jfli\ «fiff*!;|:}Jor^/^w3i«i] 

[0111] »6it/tI»NA(rr;VS-50mM Tris HCl (pH7. 
5), lOmM MgCh, 1 mM DTT, lOOmM NaCl , 8 U<7>hcoR 
1 Ci.'JftiS) ^^^'^-^20^ 1 tOfei^/M-.>*ft' l < J "C37C(- 

50 OmM Tris HCl (pH7. 4), 1 mM EDTA ftjfj 8 /i 1 llj#*¥L 




(14) 
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[0 1 12] KpUC19 AHind II J 0.8^ g *t|mJ 

KpUCIO AHind 111^50 mM Tris HC1 (pH9. 0) , 1 mM 
MgCl 2 , T>lJi\in**yy *~ tf(E. coli C75, *4'W 

£ -tirfltt V > (BAP L fc t teJ&ift' 4' / 

(IJ^I^WL/lfgL lOmM Tris HC1 (pH7. 4), 1 mMHI>TA*£ 10 
WlO/i 1 

[0 113] k3i!iOB APML/::/^ * * KpUC19 A 
Hind 111 1 a/ 1 fc >fciOPCRi£*M ^ 1 **DNA Ligation Ki 
t Ver.2 (!£iH3E) Srflll *TjgJ|£ L A»«JM109 

/i fi/mlT> t°: w ^ J^ff5 2 < YTiR-*ft2ralt?--« 
^•<L, ft"(*:iftj;//^ fci bQIAprep Spin PI asm id Kit (QIAG 

[0114] h&i:^* * KMol ' J v — ^>- ,f £ 
*L/tDNA^Jfi.SSiiWJiO*»*rfi : ofc 0 tttJSK^JtOftJg^ 20 
I2373A DNA : — ^m^-H— (AB1 th) :^>f 

— t^fiM13 Primer M4 *5<fclWll3 Pricer RV (Sifi 
iSS) £rfflW-< ^ £ft.fcIJNAcDrt 

gC(cl2bpeO^^:^*, 5 r. £ as¥UW Lfc e I ^DXASrf^tr 
^7^5 KfrC a A.'pUC19 fc*fr£Lfc fi -t^O 
^ / ^4'«-*'/:^cO-/ ; 7^v^ HCLMS (fiB?'JS#17) , H 
CLMR (ia?U#*>l.S) *#T*LM£jiKU PCR-CSSjELHD 
NAiD**«rfrofc a 

[0 1 15] »- -PCRT'XtDNA^^tr^^^ 5 FCU 
, pUC19 U ^ — HLAMBS MCLMK . HCLM 30 

S tHLAMB4"CJ5cl£'.**To/- 0 I'CRjSttfir^i't-Pil.WUSi 

- — HLAMBS*5 J:t>HI-AMB4S:jR*P U iPCR(C J; *) -fefirD 
NA4rHMB5*fco 

[oi 16] .SB- -pcr ifarcu A,' P uci9 

0.1 /i g> y =7-i HLAMBS*3«fct>HCLMR &50pmole , 
*>6W*HCLMS *>J:t>HLAMB4*50pmole , SUC'TaKaRa 
lix Taq (friHifi) 100 /i 1 c'»/xj£8&ft*fi* 

itjl\ 50*i 1 *7"i«,«|3& J:/^LT94°C{cr 1 *>W, 60 C C(I. 
T 1 */|Rh 72'Cicr 1 'i/BJ^ifi*-*^ :* a -C30Ntro 40 
/i« 

[0 1 1 7] K.R*:«HI.AMIiS--HCLMR(236bp) > HCLMS HLA 
MB4 ( 1 47bp) £' ^ i l ~!t\. 3%fii^T^/a-^ v / t- -7 M 
U\.foWlLfi&* GENhCLKAN 1 1 Kit(BlOlOl) ^\\]\^X^rV 
lj>hMU. tmil fZo 3S- ".PCRT?JiMfKl)NAWr>i-*40ng, 

1 U<7»TaKaRa Ex Taq ('{-'.fgafi) te-ftli"*' Z2Q v 1 <7Vx 

fiy, 60C(it 1 *>[«], 72Cc.r 1 ^fiii^u^-*-* r^te 

5Mf/ofc c 

[0 1 1 81 36 : .PCRTIi, !8 -PCRIxi^^2^ 1 > 50 
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\ f ^4 t — HLAMBS, HLAMB4*50pmole , SHcOTaKaRa E 
x laq Cfcifiifi) ^^fV-T5100 ^ 1 ObLfoU i>?ft ffl 
l\ 50 p 1 hlL/: c PCRIi, 94rtr.T 1 s> 

30I"]^to/i o S -:PCRat*lT**>-5357bp ^DNA^rii £' 3 w i 
iftftt/S^ ^ P — X V 'L- -Cltt^^ift L fcft . tlENEt-LliANl 1 
Kit (B10101) SrWl^T ^A-^^bJiK. WRLfc t 

[0 1 1 9] ?*?>HfcIiNA»r;i-0. 1/l/ g^EcoRl -?/l1fkL 
fcift, HAPW:Li: ^:^; h pUC19AHind Illtd-**- 

JS(-lfl^*5»U 50/i y l «rf^"-rr>2 • 

YT«ffi2niir* -^iSHL, flfi^liii^»e>QlAprep Spin 

Plasraid Kit(QIAGEN) ^}\\\^X^=7^ 5 KSrWRl.-^ 
5f^ML/c:/^X 5 KCol »TittXfid#JfrM13 Primer M4 

. M13 Primer RV (3 r M&) %)\\\\ 373A DNAv — 7 

pUC19 L/c. c , 
[0 12 0] (iii) t hl-flSiclB'/if****^- Ki"6 

^ ? KffliF PMlk gk (TO92/19759) /^0> L« k <ftC 
fi8«E*.=i— K1~5DNA^r>T-^PCR&^^l-T X2—~> ' f 
Lfco 394 DNA/RNA « /j^fift(ABI%t:) SrfflOt: L fc n«i 
~)j". f ^^( "V—HKAPS (K?U#^l9) J±Ec»»RI , Hind ll 
I, BlnlWJIK^JSr, ^r^-f --HKAPA (Bl1^JS^2 
0) fiEcoRI MHIiiB^JSr^r-t-'Li^J-KJtLfeo m*£k 
fa Z> . f= ? * I h HEP I'M l k-gk 0. I u g , ■ ^ ^ ^ -r — HKAP 
S % HKAPA *50pmole , 5U<OTaKaRa Ex Taq Ckffi 

i£) *-i^rr-r>ioo /i I <^K^K^*S*:;Si\ 50a/ 1^ 

ttWSri'.raLfcc 94 < CICT 1 r>ffl, 60'CMri-J>lffl, 72 
ICMT 1 4/IB^SJ4^*301*->f VH;o/: t 360bp ^PCR 
»:WSr 3 %i£H4 a^T;^d — ^ ^-el^lliL^Ji GE 
NECLEAN.1 J Kit(BIOlOl) £-jfU ^/u/^<b[pJi|X. ^flL 

[0 12 1] Wf?Hfc1»NAISrM'*EcoRI T^fkLfc^, 
HAPMLf:^?.^; hpUC19 AHind nilC^P--- 
^ v L/io ^MSi JM1 0 9 3 > if 7" : h *teC?f ; -II'; 
tllL, 50/ifi/mpr^ II >*t<&A\-*-b 2 >:YTJj?jfi2 
mlT" -fli)fl-ilL.. Si{^|tftf^^"*'bQIAprep Spin Plasmid K 
i t (Q1AGEN) 5r^ll ^X ' f-' 7 i hSrWKl-fco fiSS! L : 
K^»iM»Bti^J 1 3 Primer M4 . M13 Primer RV 

(■i'OTffi) ^/IJl\ 373A DNA > — :n ^ (AH I ft;) (I 

^l /i-y^^ ^ K^C rc x pUC19 ^ L /i c 

[0 12 2] (3) ^ ^ ^fA^L ' T ^— to** 
^r^ s >#23 57 137 lttffrLfflSMtt- ^ — 7i t 
7^;'. ^ hC A, y 'pi:Cl«J , CK/PUC19 ^ r ^: htrJA-ttK 
»ttE<7>iffflfi(l**^H]nd UK BlnTfiBfLU. #23 57 137 1 

7 #2 3 57 137 lf/L^L«tV«i**>J:t fc 
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L«A«*fefiL« K «^»«B«Sr=i- K-T6pUC19 
y* — S:fHKLfc 0 EcoRI ^CJ^oT^^WLi 

[0 12 3] -4-**?t>, ^^/'s x HMBC1L24 7WS823 57 
- 13 7 - Ha # L ft V H4£ & PCR& £ 1 0 T * nr - ^ ^ : f L 
fc, ^'^-Y-r — cO-fr/£{±. 394 DNA/KNA fr/jlcfl|(ABI 
ft) £JfH^Tffo*: 0 m ^r^^^-MBCCHLl (BB?iJ* 
^2 1) iiHind mlP&fia*iJJrKozak BE*'J (Kozak, M. et 

al., J. Mol. Biol. 196,947-950. 1987) B(f Jf:*^ ^ 
— MBCCHL3 (^^lJtt2 2) liBglll , EcoRI B«kH2*lJ 

[0 1 2 4] PCRIi, 10mM Tris-HCl (pH8. 3h 50mM KC 
K 1.5mMMgCl,, 0. 2mM d\TJ\ 0.1 *j g <7)MBC1L24 

, :^7^v-H TMBCCHL1 *5 J: MBCCHL3 £ &50pmo 
le , 1 ix 1 </> AmpliTaq (PERK IN KUIER) Sr^^ffilOO 
m I WxJLS«ft«Srffll\ 50 a/ 1 iDttiS* big LT94 : C 
I^T45#W, 60 C C(IT45#|^, 2 ^f^co^ffi^ 

>T *A^30C«lfTofc o 4 4 4 b p iDPCR&WSr 3 %(&» 
Ar^^P-^'/ATlMljl^ GENECLKAN II kit 
(BlOlOD^r.ffll^-C fljJKU lOmM Tris-HC 

1 (pH7.4) , ImM EDTA m\$20 v 1 ^«*bfc e PCRS 
^ 1 /i 1 ^"T^t^llOmM Tris-HCl (pH7. 5) , 10mM MgC 
1>, ImM DTT, 50mM NaCl , 8U0OHind III (^fgig) 
*5J:U<8U^EcoRI (SiHifi) 8r^#i-.5SJtS86^«20 
/i i^t37t.(.:rm#^Lfc c iBfkffl&«Srr'^y 

7?[E]ifcU lOmM Tris-HC 1 <pH7.4), 1 mM EDTA fijffc 8 

[0 12 5] 5 IW191 u g ^rf^J^iCHi nd 111 

^JltttcoRlT'tfHtlU y*. / — **3«fcl>:* op^/^ 

T-*~t*<E. cli C75 , :i-:«5fi) 1?BAPfe«lfc 0 

^ y — A'rtiSr'f"]^ L/c^, 10mM Tris-HCl (pi 17. 4), 

ImM EDTA ft^fftl0/i 1 MiSftU-fce 

[0 12 6] HAPMU:/7X; KpUC19 1 m 1 i 
5fetOPCRil4fc4 /i 1 **DNA LigationKit Ver. 2 ('-feffl 
aft) SrJHl ^Tiitt L , J M 1 0 9 3 > tr°*r Mffl 

*t*50/i m i T>t°: 'i : ■fr-frfri-.s 2 • YT*X 

50 /i g m 1 T> ir : !i : ^$Wt5 2 >.YTJg 
AS 2 ml -?37X' r Lfco WfWW^QlApi ep Sp 

in Plasmid Ki t (Q1AGEN) *'/fJl *T f V X I MjfcfML 

[OIL'7] ^7X;KU / plfC19 , C k , pUC19 ^fi- 
1 v g S. ■ J &il-rit20mM Tris HC1 (pH8. 5). 10m\i MgCh, 
ImM DTI, lOOmM KCK 8llc^> Hind III CUffigt) 




»W¥ 1 1 80025 
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J:0-2 UcoBlnl (^JBift) S:$*t-6S^ffi-,>*c20/i 1 
+ "C37 < CJ-T 1 B#fH]^>ft:LfCo vH{b«S^*«r^ x. y — /j/ 

It^L/i^, 37CT*30 / 7>MB APM^fro^ KJCSfR* 

/i^dJ:0^ 7 a P^/^TttlliL , UNA^.^^ / 
— * ttJ$T'R!]lK L , lOmM Tris-HCl (pH7. 4) , 1 mU EDTA 

mmou ){-mmit^ #23-57 -137- iLmvm^^t^ 

X hCmypUCl9 ^hS u gS-F^HHindni^J: 
IfHUiJ-VmitLtc, :We>Jtfc409bp cr>DNA»r>i- 3 %te 
10 — ^y^--eitSti*it)Lfcft, GENECLKAN 1 1 Ki 

t(BJOlOl) Sr.fflt^r ^/I^^EIIR, fSil, lOmM Tris 
HC1 (pH7. 4), ImM EDTA «ttlO/i ICSDILt 
[0 12 8] ^(OL«V««DNA 4^ l^BAPML 
fc'/ 5 ?^? KCA pUC19 i/JiilCK pUC19 # 1 /i 1 
M*:-/ : ^t7 — n> yigjMl 0 9^vt°r> h 

mM-MMfc&Lf^ 50 ai g/mlT > !' 
2 < YT^ilfe3mir*— Hfriifij^>35*P>QIAprfp 
Spin Plasmid Kit (QIAGKN) ^Of/^^ ; KSrWK 
L^io ^4-1 feSr-tit-Ptb^f*^ ^ KMBClL(A)/pUC19 , 
20 MBC1L( k )/pUC19 t L tc c . : f y X :> KMBC1L( A )/pUC19 
joJ:miBClL(K)/pLIC19 ^r^rtt^itEcoRl X'fflikL. 3 
%flS»A , ar^n-x V/p-c«»8c»Lf:a, 743bp </^DN 
ABTrK SrGENECLEANH Kit(BlOlOl) SrfflV y./l 

WK L , lOmM Tri s HC1 (pH7. 4) , 1 mMEDTAfififfi 1 0 » 

i iz.mmitz c 

[0 12 9] LT/7X; KHEF PMlk g 

k 2. 7 n g ^.'EcoRI Ti^>ft: L . ^ x- / — £0^' a a 

LfiDNAWr>i-S:BA PftlLfeft, 1 %tiM&°rtfv — 
30 ^ -V/^fljCSCfttbL, 6561bpCODNABffM ^rGENECLHANI 1 K 
it(BI0101) &m *X ?Aft*b\Blltil. HKU lOmM Tris 
IICl(pH7.4), InM ¥A)TA mmOv Uz.mBLtL c , BA 
P««UHEF'-<:^-2/j I trhW: fs 7* X HMBC1 
L( A ) *fcfiMBCll.(ic) EcoRI (frM"* 3 >u 1 ^alfe'L, 
:^J»M J N/1 1 O 9 =2 >'\?*r^ hMd(^Wir*L /: c 50 
(j g/ml T ^ t c > y > *r^rt5 2 > Y T^i 2 ml T?J&» 
L , Hffc"fti$/a>e>Q]Aprep Spin Plasmid Kit (QIAGKN) 

[0 1 3 0] 20mM Tris HC1 (p 

40 H8.5) , lOmM MgCh, 1 mM DTT N lOOmM KC1 , 8 U <T>\[i 
nd 111 (Sffjjg) *3J:t> 2 UcOPvul (!i-^a&) ^f^-ff^ 

//mI:. 1.1 ^fi'JtlJfA^ilTV sh,tf51 04/21 95bp , ^"^'f"I 
(cj* ASil Ti ^-L|f4378/2926bp ^»yH^tWr>i 15 c 
tJ:»), iT'.L .i^fMJliffAJiiTi^^?^ ^ HSr-rit 
^IMBC1L( A )/ne.. , MBC1L( /c )/ne(. ^ I. tz 0 
[n i 3 i ] (A) COS 7 h ^ " V -t. . h 
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\ KMBClHcDNA/pCOSlirMBC 1 L ( A ) , n e o£fc 
(±MBClHcDNA/pCOSl t MB C 1 L (k) n e o (Dffl^ 
t>^T\ G e n e P u 1 s e r ^{^ (BioRad) 
Sr/fll^^U- v Fp^w-v 3 ^ "(Cj; H COS 7#ffl^ 
(irefll»*»*«ALfc w PBS ( ) "f'(d 1 x 1 OWeJ 
, 'm 1 <7)#WJ8aaiS-e»»Sii."rtv2,cOS 7 0 . 
8 m 1 & ' Pi 7^ 5 KDNA1 0 u g Srfllli, 1, 5 0 

0 V, 25/iF iO»t§f[:r ' >'L & '^Ui- 

r l o 5>M*oi»](!l*lKI^*, ^ l v hnf u — > h 

Jl$*lfcjHBflS*:2%^U]tra Low 1 gC V I H/riEjftLfi? (G 

1 BCO) Ir^^^DMKMM (G I BCO) Cl 
»U 10c miJf*MS:fflOTC02 -f - — 

ffc L fc 0 * , C O S - 7 MAS^iR* MM* ^ *7> * 
^*af£<7>*itJ8ff±, A f f i G c 1 Protein A 
MAPS 1 1^:4 (BioRad) S-fflV^T^-y h 

JSW^fetri^^ o r ff o fc 0 

[0132] (5) ELISA 

tafW*«y>£<^/i:K>tf>E L I SAA'-h^J;?)|: 
LXmmttc, ELISAffl96'/t^-h (Ma x i 
s o r p, NUNC) <D&'K&\atMk'*v~' r T — (0. 1M 
NaHCU . 0.02% Na\, ) tl/i g ' m 1 cDg^llsfM 
L fc^r^rttt h I g Gfaft (TAGO) 1 0 0 a 1 t*@ 
tBffcU 200u 1 ^*3R.'v"-7r— (5QmM Tris-HC 
1, ImM MgCl: . 0. 1M NaCl s 0.05% Tween2<h 0.02 
% NaN, , 1 % t-ifTA / ^ > ( B S A ) . pH7. 2 
) t;/D7^x ^^i s ^-^fW^M^^cCO 
S #BJK3^ J»*. f -m *> Z> O liJfSK * * f> tti* 1- SPg*^ L 

-c*>v(^»p^./- t i »9Ri-smjcr>f - h l p b 

S - T w e e n 2 0 V$c&i&* T/i ^y-7 + x t V — 
ir^^^fat h I gGtttt (TAGO) 10 0^ IS: 
APK./^ 1 t$W&ffl.iz.X 4 h LPB S - Tw 

e e n 2 0 "CffcfrOft, 1 m g , ' m 1 0\tttf*ift ( S i 

gma 1 0 4, p ho: 7 :r..-iA-!J > fit. S I GM 
A) *-/JD.t, ftl-M 0 5 nmWSKS^^ ^d/u 
_ h ij ( h i oKad) "CS'JSiL »J£«'J#iO 

y, '/ - ^- K c i> l < Hu 1 g G 1 A P u r i f i 

e d (T he Binding Site) &)\]\ >tt t 

[0133] (ii)ta/Stt^flS^iHy)ir 

:"'CL TfflMK L /i 0 IC L 1 S Ajfl 9 6 '/C ' I - h </r»iV/< 
f P T I I r P (1 3 4) ( ' ^ ' } W : *EW) 1 0 0 /i 

1 — *r-fci*FlVl* 1 7> <> o f\ .. I ,r»4£-*P > ■ —/ , — -r*-/T-7 

3rWiO& x ^fa^^ MH^^/c COS i^l^i 

f; & 'Ml:r^f: ^:t^-| I PBS Tween20 




^pf^^ 1 1 8 0 0 2 5 
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rtffcfrft, "T/L ^ i) 7t^7r ^— -tr^'it'V^trit: h ] 
sGtfctt (TAGO) 1 0 0/i 1 *riPx.feo 'iflMt>f 
> ^ . b L P B S T w e e n 2 0 T*ft#cr>& % 1 
m g ml -.oSff^^ (Sigma 10-1, p- '-ho 
:7 X - /u iJ ^ SIGMA) ft|:4 0 5 nm 

-?-.0^ >t.ffi^'^^ * n -/i — h U — ^— (Hi oka 
d) TS'J^Lfco -tr^*S», ^^^Wfrli, trh PTH 
r P (3 3 4 ) M.tt-*-iS-&1!E<r*LT*59, 

10 yA-jkZiiti (B5) o ^r^WC^l^I.ffiC 

}} r }> (i -3 4) <c*t-r5>jiS^ffi(±aEfl:Li:t^ b7^^ 

[0 13 4] (6) CHO*;&ttW«^«i 

KSrCHO«Jfi (DXB1 1) I^Alt i" 

ffl^f^ y =7 X;KMBC1 H c DNA pCHOl tMBC 1 L 
20 ( A ) neoi fc[lM B C 1 14 c DNA pCHOl ^ M B C 
1 L ( #c ) .' n e G e n e P u 1 s 

e r^f^ (B ioRad) tlorxw-.^ hu^l,-; 
h VI : J: *) CHO*fflte(-i|tfJB#j^H3|AL7ho ^rti^i^ 
^ » — SfMKBBRP v u I -CWWf LTilMlDNAK: 

fco PBS (-) ipiz. 1 ■ 1O 7 *0J!S. m 1 (DffliaaiS-C 
»jB*4iri^4CHO«WB30.8m] (I, # ^^^ ^ KDNA 
10^ g^/JP^t. 1,500 V, 25m F^#m^ft(CT^Vu^ 
30 «r-^^.^ t 1 O^W^PUtKWWI^*. ^ L v h- 

(G I BCO) frJSflHLfcMEM-- ft#ift (G I BC 
O) MSMBU 3ft©96>^-h (Fa 1 con) 

^PC, 1 0%^'JfeJ£jfiL?f? (G 1 BCO) *5<tt>50 
0 m g mUOGKN IC T I C I N (G 4 1 8 Su 1 i 
ate, G I B CO) iSAD, !' * V K^J:t^ 
f^'if ^'/l^ty K-f^MKM-agi (G I BC 

fa^SB'tS'J/EK I. I SAir.TJa^/Si'feffcSrS'JJirL., fa» 

[0 13 5] W^L^^tffs^K/^'klBflaW^ft 
>CL, u — ^ — ^ h/Kr.r 2 VoWltra Low lgG^vflfe 

-i- r . i. ' ^r^-x /r ir x /r+:.v.+j*i ^Ifh ^ i • M- K5t Jfe ^ ^ f*. 

*3/cV^L 4 n Ml:.ffi* f:»4'["HKL, 0. 2 n mcr»:' f /I- 
(Millipore) J: 0 WIKdfiK^SrlSfeJi Lfc 0 CHO 
50 *BJrdJ</-»^-*.h?^^^-.co^- < -rfrifotf^Mte, TOROS^'n 
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-r ^ Ml 7 jU (I 5 c r S e p t i v e B i o s y s 
terns) &JflOT\ C o n S e p L C 1 0 0 (Mill 
i pore) {r-Xmtf?.>%±b^&^Xft\,\ »|'fnf£'l4<r.»fflij3£ 

li. .k&JEL 1 SA^(:r«'/i;'Lt 
[0 1 3 6] (^H.l) t hSrti*af*^>«« 
(1) t f«Wt»HSI^«i 
(i) t f*WfcHlHV««^«|* 

t h?Hft:#23-r>7 137 -Ua*M«Sr, PCR&llJ;£CDR 
- y7-'f-{ ^ mj; >>fK(tLfc 0 t htaf£S31679 (N 
BR F PDB, Cu i s i n i e r A. M. E 
u r . J . I mm u n <» 1 . , 23, 110-118, 
19 9 3) ft *iO F R &• ff-4" 5th ^323-57 137 ljfi 

—MB C 1HGP1 2 3 ) ,ftt5M B C 1 H G 

P3 (Bd*'J#?-2 4) li-fc>'-XDNAK?"JS:*U f IT 
C I)R:^77f > /77>f7-MB C 1 HG P 2 (SB 
?U#H- 2 5 ) ,&T>'M BC 1 HGP'l (IBiWJ*-^ 2 6) fi 
v > -f-tr : ^ DNAflfi-^J *■ £ I , ^LX^ix^ein^^^^ 
— ^fflttHc 1 5^6.2 1 b p^fflHWHB^JSr^-So ^ 
ft^-f^-MBC 1HVS1 (iB#U*-B"2 7) &T^M 
BC11IVR1 (K-«J# # 2 8) HCDR ^ 77r>f > 
'^•^^--MB C 1 HG P 1 MMBC 1 HG P 4 t 

[0 13 7] CDR - "T^tfy^/fv-MBC 
1 HGP 1 > MBC 1 1IGP2, MBC1HGP 3 jo J: 
(/MB C 1 HG P 4 liMlslf^tt* » iJ ;ur > KV;l- 
I'^fH '//St L (Molecular Cloning: A laboratory Ma 
nual, Sambroc >k h , (.'old Spring Harbor Laboratory Pr 
ess, 19K9), VA/j.r^(nfflttJ|ic rush andso 
a k (Molecular Cloning: A Laboratory Manual, Sa 
mbrook h , Cold Spring Harbor Laboratory Press, 198 

9)i:ttrofc 

[0 1 3 8] -ftcfrib. -ril^lLl nmn 1 e <T> C D R 

r > : ^^^v-^6°^tt:^!) V /i-r 
; h v nr*5>86L, H Wco A;£ $<oi»NAWr;i-<OI^/&S: > 
|J 7J V/i^tS .l:-T;*?^#ft*fiHJWL-rtrl\ crush 
and soak m~X vVutW^MW L 2 0 p I </> 1 
liraM T r i s- -II CI (pH7. 1) , ImMED 
TA^/|:^fL/: t K'RIi, T a K a R a Ex T 
aq (?i-:ifij£> &-/Hi\ 1 0 0 /i 1 i'>/xt«i>i{|: hgti 
^SCilH/:CI) R y ^ : ' *r < 1 ,f \ f -> 4 — M B 
C1IIGPK MBC 1 lie; P 2, MHO 1 HG P 3*5 
ofcO-MB C 3 HG P 4 fr^ril^il W< K 0. 2 5mM 
< 7) d N TP, 2 5 V <?>'r K a R a K x T a q Sr'fr 
0*ftT-?^ff«»«t L-9'l tl:-: 1 ^jrfifj. 5 5 

cmr i wiie 7 2 i 'timetum** ^/i--csm 

frl\ ^:»l:50pmo I e^W/ ; M'v-MBC] 




«fNPP 1 1 8 0 0 2 5 
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MVS 1 ^MBC 1HVR1 SrAOx. fn] U Wflft'-^-Y ^ 
* £'3 0 IhHt o fc„ PCR&li J: ») i^fe L ■ *:DNAWr>V £* 4 % 
Nu S i e v cGTGTf p — (PMC Bio. 
P r o d u c t s ) Mt^:T.#n-^V.'Mai|; 

[0 13 9] 4 2 1b pficODNAW>V*r^'fl*i^.r.ifa 

— GENECLEAM I Kit (B 
1 O 1 0 1) y h*S^<Ofti:&{l?ClM)NAWfM 

10 1 OmM Tris-HCl (pH7. 4), 1 m 

M E D TAg* 20^ 1 IdfiSW L fc c . # *>*LfcPCRfi 
JttSffiS ^VWbSrR amIIIfcitfllind I 1 I T?/Hfki'i 
I irCLj; 9MSIL .fcp UC 1 9(:t:Op-r-y : r L, 
JfcSE&!*"U S: I Ac o IE L I *Sd ?U * *rT o / ^ x ; K £' 
hMBCHv y pUCl 9 ir L fc e 
[0 14 0] (ii) t h^kH«cI»NA<Ofc«XT)H«V 

t hH«SCS«ECv 1 tOcDNAi:iife : i-4fc«>Us .t8E 
^>J: JCLTMHSLfct h?a^H« V««S:PCR«fe(^ J: 
20 OtfifcLfeo «.^7>f^MBClHVS2ttVS* 
jr, if _ |B#iJ«o 5' - fiiJS: =3— M-<5Id?iJ£ ^ W ^ U 
^XL X loK o z a k ^ -t > -*J-^Bi2?U (K o z a 
k , M, J . Mo 1 . Biol. 1 9 6, 9 4 7 - 

950, 1 9 8 7) x Hindi I 1 ^iOK c o R I 
»»Sii*'U£*-*-SJ: ?t 0 H«V««*0/!:«)tir:» 

Mij;>/-7 P ^>r^— MB C 1 HVR 2Ji J fig*£iO 3 ' - 

K'|-6DNABd?'J(C/^:/ y V>T :<LloC»05' 
■■IWP^n^KLApa I*5<tt>Sma 1 »»E^J 

30 [0141] PCRliT a K a R a Ex T a q C-fe^ 
j&) 4' if] t \ W?SI)NA L -T 0 . l/igOhMBCHv 

pUCl 9S:fflt\ r = 7^-—t L "CM B C 1 MVS 
2^J:u^MB C 1 HVR 2 Sr-tii^Jl 5 0 pmo 1 e , 
2. 5lUOTaKaRa ExTaq, 0. 2 5 mM^> 

d n T p *iste&ftxmnrmk*m$ l , 9 1 r.^ r 

1 5 5 ( Cicr 1 7 2°C(i'C 1 ^ffijiorfiS-^ 

>T /l?3 0 { M Jr j o Jt 0 PCRtei I ct 0 Hi 46 L /tl>NAWr>t S: 
3?oNuSi r vcGTG T ^ a — ^ ( F M C B i o . 
P r o d u c t s) ^jflV^'r;^cr--^y'VtU=<\^t!](I 
40 .tO^HtLfcc 

[0 14 2] 4 5 6 b pg<7:»I)NA(W>VSr-&fr-**&T^fcr 

— ^>VSrlSOSt*J, GE NEC EE AN I 1 Kit (B 
I O 1 0 1) ^-y h^l^to-^tr-Ml *I)NAWr>V 
■l-MKL/Co MJSLfiDNAS:^ J - *\> X 'ttM is M tc 
Hi, 1 0 mM Tris-HCl ( p II 7 . 4 ) , 1 m 
M KDTA|»Wi"2 0 u W-tc'MXA'.o %\ht\,tzVQRf-jL 
;.£.*.«£ ^1*S:E c .s R I i^^Sma I -?tH^i~I> - bX 
ML/:pUC 1 nr — ^L, lfcttBd*iJS: 
^/ifLAio r. M, .xnhHtz/^S V K— -'#23 57 137 

50 l(cMi*-*--&-N' r, /;AH«HV«i«*'^^- K^"2>j16Hk r^r^ 



(18) 



ftffi'-Y- 1 18 0 0 2 5 
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-ff L 5' ftiJKE c o R I *>J;r>*H i n d 1 1 I f&gft 
fid?iJRtfKo z a kK*U, 3' «:Apa I*>J;l>S 
ma I 3»«K*"'JS:«po Z^* S KSrhMBC 1 H v p 
UC19 tfft* L/c. 
[0 113] (2) t h'Mfrlia^M^^-^ 

h PM 1 fciffcHffi c DNA^iIflWJSrfttr^^ '< I I K V h 
PM 1 f cDNA& A p a I &£X*B a mil 1 \Z.X <f\ 
fkL. HttC®«*:'&trUNAIW>i"S.'lB]iRL., Apa I *J 
J:C K B a mil I mfifc't' 6:tCJ:0 HH$! LfchMHC 
IHv ''pUCHC^lfc. lU-rffKLfc"^ 
x ? KS: hMUC 1 He DNA, • p I 1 C 1 9 £ <ft4'. L /l. 
Lcr>:/^;^ Hit h Wb#23 57 137 HMfl^HttVfiB 
tt&CM: hH»C«*Cyl*§.^ 5'-*«i:Eco 
RIJSiVHindl 1 I »«Bd*!k 3 ' Mmz. Bam 
H 1 SS»fiiI*iJ *r#o t . > KhMBC 1 He DNA - 

"K i ti , i a > a .or ? y M * K*Jtt * 5 6 

[0111] hMBCHIc DNA, pt)C19^Eco 
R 1 *5jlO*B a mH I U »fcft.fcH«|E*"U£ft 

DNA W M' &' E c o R I JS^tFB a mH 1 "effHfc-*"* I 
ilUOBBLfcifgS-.^^i hpC0Sll;:z»ALfc o i 
HT^Ux^t hfflftfafrioa&^-r^^^ Kl'hMBCl 
HcDNA/pCOSl bfa% L /c, S b<-C H OMlfiT'tf>-SH&K 
jf]l *Z>titinD'+5A x KM-Kto^^hMHC 1 He 
DNA, p UC 1 9 *E c o R 1 *>J;t>B a mH I T'JHfk 
U f§^*lfeHinB?iJ5:*trDNAWr>i "SrE c o R 1 4oJ; 
0*B a mH I £ liCt OBSLfcM/ 5 * * 

* HpCHOll-r.aiALfco :5L TWfeft-fcfc h^Mfcfcif* 
^ x i? K ^hMBClHc DNA ' pCHOl t A ft L 

/ -o 

[0115] ( 3 ) Lffir ^ ' V v K^*«*iO*MS 
(i) F K 1 , 2 / F R 3 , 4 ' ^ ■ ' !' v KlaftWftsJg 
i: hWAII=J:^^:< faftw F R«i*e$rW.** 

WfliSrtfofcc CDR'JNi:*)5Mffi»*Af I I Hfl 
Wr«fCf*<-?U/fl-rsr <h(: J:oT\ F R 1 Atf 2 \t i: f-J/i 
F R 3 11- * xtaffrte * > "+* >-f y '1 

■' HWft:Sr(>:«l-^ 0 I H MB C 1 L (A) n 

i* o fttMi M B C 1 L ( A ) '' n e o # 1 0 g St 1 0 
mM T r i s HC 1 (pH7. 5) , 1 OmM M>>C 
k ImMDTT, 5 0mMNaCl, 0. 0 1% (w 
,'v> B S A, A f I I 1 CRffSiS) 1 Ol^ftfl^O 

htiKMfrm i o o fi i M 1 '? 3 7ic(cr 1 P*ra*Mfc:L/- t 

S KM B CI L ( A ) / n c o 6 2 8 2 b p ^»Wr 
;V (c 1 £ + fcllM 0 2 2b piOVSi)} (c 2 ir^ 
6) , < 5 KhMBC 1 L (A) /n c o 6 2 
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8 2b p^tTr/V (h 1 ^J:^ 1 0 2 2 b p <r>lffi 

}\ (h2tt5) GKNKCLEANI I K i t 
( B 1 O 1 0 1 ) *TVrt-a. fcMJR, S»L t 

[0116] Ni^ Lfc c 1 , hi fTr>i fi- 1 ^ g Hoi >r 
B A PtoStfrff ofc. 0 DNAS:^ / — 'L-*5j:tN'^ o u 
y — a£fc*£T1»Ii|VLfctfe, lOmM 

T r i s H C 1 ( p H 7 . 1 ) , 1 mM E D T Afi? 
* 1 0 *i 1 I'JdfLt BAPMl/cc 1 &LXfh 1 (tFr 
> J f 1 /i 1 ^^ii^ilh 2, c 2^rrr4 w 1 Hi£&'L (1 

io c c, -i*) , j m i o 9 a:^-?;- hmm^m 

te&Ltio 5 0 ^ g ml 7^ 'J >^'^#t5 2 
YTJjJ»2ra 1 t?«HIU flfi^lii v //*»P>Q 1 Ap r c p 
Spin} > lasmidKit (Q 1 AG K N) ^/ijl ^ 

[0 117] WL/i ^^X; h ^', 1 UraMT r i s 
IIC 1 (pH7. 5) , 1 OmMMgCl:, ImMDT 
T, Apa LI (!-T.ffSifi) 2l\ i/iliBamHI 
?SrS) 81', Mi n d I I 1 (^JRifi) 8U^ti 

Kjts«^?R2 o a, i ^i?3 7t> i ^mm^Ltc 0 c 1 

20 ■ h 2^jEL< i*tt*ilTl^nii, Apa L I ~C 5 5 6 

0 12 4 6 4 9 8 b p. Bam H I Hindi I 

1 T* 7 1 3 4 2 6 9 b p cDr^bftfr/i^'K LS^^Ci: 

[0 14 8] hFR 1 , 2'VC^FR3, 4 

mM BC1L ( A ) # n e o t L fc w — 6\ h 1 c 2 
(O u — > ^^foil^^-o/icr.-C, p UC- < ' 7 ^— .l-.r* 
JNl*ft X. X frb H F: F v * * — (•- ^ n — ^- > ^ L tc 0 ^ c^> 

30 > h h MB C 1 L a A / p UC 1 9, Rt^F R 3 

F^O 9 1 fir: ( K a b a t cO^i^l^ J: & T ^ y ftft*-^- 8 7 

hmvm^^tsz^^^x KhMBC 1 I. d A./pVC 
1 9SrMF?gi: LTfflt »fc 0 

[01 49] 5 f M B C 1 L f A ) . p U C 1 

9 N hMBCIL a A, p V C 1 9 & t$ h M 15 C 1 L d 
A, pUC 1 9<r>^ 1 U/i gSrl OmM T r i s II C 

1 (pH7. 5), 1 OmMMgCl,, ImMDT 
T, 50mMNaCI, 0. 0 1% (w. v) B S A , 

40 Hindi I I 161', A f 1 I I 4 V *ft1fir 

mm 30/ii *vx 3 7 r , i mwumt i /- c jexl^w* 

2 %(S;St,&T — ^/P-CftStWcWi U X ^ h M 
B C 1 L ( A ) / ' p 1 * C 1 9 frb 2 1 5 b p ( c 

2 ' ) , •/7X;KhMHClLaA. / pUC19*5J: 
OhMBC 1 LdA/p UC 1 9^K^iL?iL3 2 1 8 
bp (ha 1', hdD <7>I>NAW M S: G F \ E C L E 
AN I ] Kit (B I O 1 01) Z-}\1\ - 'fsVfrCi.liil 
JK, Milt 
[0150] ha 1\ hd rffi/il -li l c 2 ' Itfr 
50 rr(ciic^f L , i¥J J M 1 09^: : I 




YTM2m 1 U ffiiMfi-'i/T^feQ I Ap r c p 

S p i n P 1 a s m i d K i t (Q I AGEN) *r/fll * 

m 'hMB C 1 L a A p UC 1 9 , m ' h MH C 1 I- 
d A p UC 1 9 i L f; c SbiUr/^ * ; Km/'hM 
liC 1 L a A/pUC 1 9, m/hMHC 1 L d A Y p 
UC 1 9**E c o R I T**HffcLfc. t 4 3 b p 

./>[>NAtTr>i £ 2 T #n - x >//iXM%i*W) Lit 

(i GOECLEANI IKi t ( B I O 1 0 1 ) 10 
Mil *r ^/i^^'feteUK, «»L, 1 OmM Tr i s H 
CI (pU7. 4), ImM EDTA>Sffi2 0// 11: 

[0151] #DNABSM-.l /u 1 Sr-pJiJj$<OBAP»3aLfc 
n 1 CiittL. UiSl J M 1093: 
\?-r>- h*ffliia(-»^W««lftL.fc t 5 0 ai g m 1 T > t° ; 
" ^' 8."frfr4-& 2 > Y TJ&Jtt 2 m 1 L , BittiS *f 

Tj*i-> Q 1 A p r e p S p i n P I a s m i d K i t (Q 
I AGEN) S:ffll»r/7^; KSrWKL-/i 0 WRLfc 

; 2 0mMTr i s -IICI (pH8. 20 

5) , 1 OmM MgCh, ImMDTT, 1 OOmMKC 
I, Hindll I (±ffl&) 8U, P v u I ($:}g 
>&) 21* &1$^£j30£ffi-&*K2 0 k l'Pr3 7 c CCr 

5 1 0 1. 2 1 9 5 b p, ^'/rRjlr-ffASii-rt^Jf-l 
378, 2926b p tf>»HfcWr« L 5 ~ £ <fc ') , 70 

1, 2 , L h FR 3, 4 >>4' f V Hfat*: I- F 
tJM-^^m/hMIiClLai.- neo, m 
, h MB C 1 L d A. n e o t L tz 0 30 

[0 15 2] (ii) F R 1 /'FR 2s*4'SV - htnCflUOfl: 
K 

C I) R 1 WC*>4 S n a B I ^WrfiB^i-fUffl-rS 1 ^ C 
J; or, MtRJC FR 1 i F R 2 cO./ ^ / U hfa^rrfV 
K L /i c . KMBC1L ( A ) no o /AO : h . 

mM B C 1 L ( A ) , n e o iO-fr 10^g *- 1 0 mM 
Iris 11C 1 (pH7. 9) , 1 OmM MgCl 2 , 1 
mM DTT, 5 OmM NaCl, O. 0 1% (w, 
v ) B S A, S n a B I (ffeWafi:) 6 U *?;4i1rZ>}sLfc 

2 1) // i ^>-?3 7 ccr i m i m<tL fc c ftC2 40 

0 mMT ris-IlCI ( p 1 1 8 . 5 ) , l 0 mM MgC 
I, ImMDTT, IGOmM KCl, 0. 01% 

(w. v ) b s a, p v uHiii li-'ft'trt'&iii&Ufttfi 
5 o p i [ t'r 3 7'Cc-r l b$|«]»b«:l/--c 

[0 1 5 3] j£j&*ft"*- 1 . 5%fiK/fF^n-.xy/i 
tli^r*WjL7i», y^;< S KM B C 1 L (A) ,< n e 
/j . i\ 4 0 ii 5 h n ( m 1 > .t$ .1". 7 > 2 3 ! 9 b p ( m 
2) , '.'^Xl Kh/'mMHCl L (A) n e o //•<!> 
4 9 5 5 b p ( h m 1 ) *5 J: 2 3 4 9 b p ( h m 2 ) 
</)ft\)\m>) G E N E CLEAN 1 I Kit ( B I 50 




3b 

01 0 1 ) ^jij^-C^'l/j-SN^, fSKU 1 OmM 
Tris 11C1 (pH7. 4), ImM KDTAfif 
Ht-lO/i 1 Cif##L/L,. 

[0154] mh hml Etfr>V 1 ^ 1 ^^llrilh m 

2 , m 2 Wr>V 4 /i 1 L, AiWS JM1 09^m:° 

h»(^f<ffc^L^ 5 0 /i g ml -ry^-^ ij 
: 5 2 x Y TJR-tft 2 m 1 r*^# U «^PNi^>/j^ 

r : > Q I A p r c p S p i n P 1 a s m i d K i t (Q I 
AGEN) ^/IJor^^x C KS:»#»L^„ WJSLfr.* 
/^^U^r, lOmMTr is HC1 (pH7. 
5) , 1 OmM MgCh, 1 mMDTT, Ap a 1 (^ffS 
r£) 8U, tfcliApaLl (^ffSifi) 2US:^ti 

.WEffi^iR 2 0 a/ i l ^r 3 7 C(^r i *mmi£ L /Co 

[0155] ftWf^^viF. L ; at*g^il-r I ^ttlf , A p a 
I r 7 3 0 4 b p , Ap a L I *C5 5 6 0/' 1 2 4 6 
4 9 8 b p (m 1 - h m 2 ) , A p a I t* 6 5 3 8 / 7 
66bp, A paLir 3535. 2025,12 4 6 
4 9 8 bp (hml m2> iDfflitWrlifct.L hZ Ir 

t: h F R 1 ^^^FR2, 3 , 4 - V - ht/if^ L 
y-^hmmMBC 1 L (A) 
n e < > % v^FRl.''khFR2."7? ^ F R 3 , 

h mM BC1L ( A ) ,'neoH fc„ 
[0 15 6] (4) fc h?fifcttWLtt^«* 
t h^fc;#23 -57 -137-lf/i#L*l«\ PCRfcfe(-J:6CDR 

8 6 8 (G I*: N BANK, D e f t o s M S c 
and. J . I mm u n u 1 . , 3 9, 9 5 1 0 3, 
19 9 4) (U )fccO F R 1 , R 2 jo J; Tf V R 3 . #:t>M 
t hJS*S 2 5 7 5 5 (NBRF PDB) ffe^cOFR 
■1 Srttlt h?a^#23--r.7-137--lJa*I-ia (^-v'h 
l " a f P*! *6 ( I 6 M <*>IO r ^ >f - i- f€ ffl L 

[0 15 7] CDR- ^: 7 ff: '^'^Mv-MHC 
1 LGP 1 (MVm^j 2 9 ) &T>M B CI LG P 3 (Bi! 
^'J# *j- 3 0 ) rt-fe > v4»NA^Vij^^' L , rltCDR ^ 
^- ?c r j i ^:/?^fv^MHC 1 LG P 2 (JWiWJflMj- 3 
1 ) JtkXfM B C 1 L G P 4 (Bd^iJft-y- 3 2 ) (±'>' > ^'t 
^ ^DNABi!*'J*-*rL, € L r^ii^'ii:/'^^ -v-toi^ffis 
C.1 5/j^2 i b v(/>mm')MMl*'4rrz> i . Wft:,>"^4 
~- — M B C 1 LVS 1 3) WMHC 1 I. 

VR 1 (Rd*"U**3 4) (iCl)R: v: ^ ; r f: 
-r — M B C 1 LGP 1 B C 1 L G P 4 t u >" 

[0 15 8] CDR y r'rf: — M B C 

! L C- P 3 M B C 1 L C P 2 , M B C 1 L G P 3 i5 i 
(/M B C 1 L G P 4 Ilitf^&l'H-:* " v !) r t .r ^ h ^/l 
^iTfjl -//Rt I (Molecular Cloning: A Laboratoiy Ma 
nual, Sambiook^, Cold Spi ing Hai bor Laboratory I*! 




ess, 1989), V/i^kotttfJIic rush an dsn 
a k (Molecular Cloning: A Laboratory Manual, Sa 
mbrookt>, Cold Spring Harbm Laboratory Press, 198 
9)M -Cfrofc v filriil nmo 1 eoOCD 

R i > Sr6%«tt^y T ^ y /i- 

r • k v fv -? ',m l s 1 3 w </.> * £ $ coimmn & r*j £ & 

> n +7 v ^/#WtE.hT?».*H»*:figW L rttl \ c r u s 
h and s o a k V/u /j^Mifc l 20 a/ 1 CO 

1 0 mM Tr i s -HCl ( p H 7 . 4) , 1 mMK 
DTAWi:S»Lt 10 
[0 1 5 9] rCKti. T a K a R a E x T a q (S 
jgjfi-) *ffli\ 10 0a/ 1 ^Jtl5/S^J-.l:ia<oat(c:BI 
KU:CI)K -:+ s *7''T4y '''/7>fv-MBC 1 LG 
PK MBCILGP^ MIJC1LG P 3 *5<fct5MB 
CI LGP l^rMiM ^ K 0. ^5mM^dNT 
P , 2 . 5 IUOT a K a R a K x T a q £r^rfr#:j4 : 
■C*ft««fff*:<*;B It 9 4 c C(:r l 5 5T:icr 

:^if^C5 0pmo 1 e W^SB:/^^ MB 
CI LVS 1MMRC1 LVKl^JUX, ^^(Cf^JC 20 
«a*-^-f 3 0 E'l/scJC&^-tlrfcc PCR&lc J: «9 Hits L 

fcDNAWr/i Sr 3 %N u Sieve G T GT^fo — ^ 

(KMC Bio. Products) £JflV^T;tft3 
-x V;m<4flc«nci « frfltLfc, 

[0 16 0] 4 2 1b pgiOI»NA»ff.>i-Sr^-rST^r3 
— ^i-SrfflJR*) , GEN E C LEAN I I K i t (B 
1O10 1) «r«il\ * v hj3Sf ; f<Ofti;>/(^t£V^DNAI8f>T- 
*-ffiML/i, WC>it^PCRS;E«&«* BamHI^j; 

Oiii nd i i i"CSft:t6:^iaoiKL/hpUC 

19i:^;^'n^-'a, IIPj^*!Lt .15 30 
L X%hM- f y^ 5 K%hMB C I. , p U C 1 9 .hlft 
* L/i c . LA* L^» £> C D R 4 <T> 1 0 4 {i (K a b a t 
cO#£/£C J: 6 7' 5 ./ m& # 9 6 {£) cn^ * y S£^T/P3r 

(Ofjl/^^v-MBC 1 LGP 1 OR (Bfi?U#-?-3 
5 ) *rK*|r L x fWifc L PCRttT aKaRa Taq 

(tiro. »3 a< pcr>:/^.x^: KhMRCL/pUC 1 
9, /7^v-HTMBCJLVS I MMBC 1 L 
G P 1 0 R tj^il^tlb Opniolc, 2 . 5 UcOT a 40 
KaRa Ex Taq Ofcffiifi) 0. 2 5 mM(0 d N 

T p ?irfttr*ff : ^«H*^4*«ffVS"ftffl Lt50/i 1 co&; 
MS: i:« 1 r 9 4 r i-r 1 -J>BS]. 5 5 Cl'-t 1 $>fffl % 7 
2 CI:r 1 ^niJ^.^ft^ Y '1-T3 0 ["Iifo/Co PCRffi 
Hi: >J I. /iDNAWJi" 4* 3 % X u Sieve G T 
GT^fP- X (EMC Bio. Products) 
MlW-T#n — X^/u S^^ciMr Jr f^/JR l_. 4 2 1 
b pbc<- 7 nm\*f\}\ ■ZiSfi-i-ZTifu — Sr^JSM) , G 
E N E CLKANI 1 Kit (BIOl 01) Srffl 
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it/iPCR/x/^^rr^^B a mil I ^i^H i n d I I I 
-rsmit-fZZ tiaWKLfcpUC 1 9i:*-/^- 
- > *Lfc, 

[ 0 1 6 1 ] M 1 3 Primer M l r ^4- — J& 
t>'M 1 3 Primer RV'/?^f -v — ^riHl v ~7ifo.& 
Bd*<J L fc*S£, iK L I ^K^iJ £t# 5 - h -? A <o 

-r. i<n-*r>Xx KS:H i n d 1 1 I *5i:lM$ 1 n It' 
tfULL, 116 b p^WM $r 1 %r # a — x v^^^ 
»l:J:!) 'jffi L fc„ G E N E C L KAN 1 I Kit 

(B 1O10 1) &'Jl]l\ hjSvt^fe'jditl *0NA 

Wrtf 'Sr«8Lfco »^*tfePCRKJCE»^«»S:H indl 

1 i&£L*n 1 n 1 riflHfcrTS-fc l-J:') Mmii'-Sy 
A I KC A - p U C 1 9 Ha» \ L, x ^ K h M B C 
1 L a a ' plTC 1 9 b4fo& L1t 0 > b&E 

c o R I yHfbL, t h^kLlB*^— K"t-5Ba*lJ*f^tf 
K^'Ji'^^^ 5 IpCOSlH^AL E F 1 a Sv^ — V 
-co Fffltict h®ftI-«^>H463 l ^^fit^^oi: fjH 
Lfdc ^1 ^ L vSbn^:/*7X ; b'SrhMIiC 1 ha A 
,'pC0Sl^^^L^ o t h«ffcL«'<— i'g >*a"<DJt£ 

+0 a > aoOT ^ yKBB?iJS:Bd?U*->J-47n 

[0 16 2] h >'b^PCRttiaS*S#A*r 

WV^-rf^KLfcc 3>'b^(M3te (Kaba 

t CO «S?(C i: 5 T ^ / .1 3 {£) CO ij ^ v. ^ p 

y > (C 4 9<ft (K a b a t t0.tftS?(C i: 5 
4 9fi) cT>y ^> Bfel^jSr** ^>i: ptcjft 

f+Lfco *M/7>Tv-MBC] LGP5R <K?iJ8f 
^3 6) i'/7>f^MBC lLVSlia^^X; 

H h MB C 1 La A , p U C 1 9 i L-TPCR4' n" 

l\ J*ibib/tI)NAWf« ^B a mil I *>i;t>H i n d I 1 

I TfffMfc: I > p U C 1 9 (O B a ml 1 I , Hindi 1 I 
Sect^'^-^y^Lt *fe»iB?iJftSif«, tt'JPK<» 
lfe : H i n d I 1 lte£X>A fill "C?H^L, Hind 
I I 1 fci^A fill T'MftLfehMBC 1 La A y 
pUCl 9±m®iltz 0 Z *;> LXnbivt'-:"^x i 
hMB C 1 L b A p 1/ C 1 9 t L , ^ cO:''^;* ^ K?l' 
E c <> R I T'tfUfcL . l: r-^Wkl-W*:^— K^oDNA^r 
^tP»r>i ^r^^;^ ^ LpCOSl C^AL, EF 1 a./^^e 
- 9 -cnTMtii t h Wit L SlcoWW?^ |. ^*-.{>'/:iR-r^ J: 
f)JCLfce :Ht§Ulfc-^^; K'hMBClL 
b A pCOSl I /c, 

[0 16 3] ^•'c'%PCRasl:J:5J»«AS- 
»]l^-rft:»Lfe 0 "^v : H:'"c^li8 Hv: (Kaba 

t coiji^ic.t ^T x y (lt#y-8 0ft:) <o±- !J : ^-/p 

1 L G P 6 S f&WJft h- 3 7 ) > -r=7^ M 1 3 P 
rimer RVIUO;/?^; [• h M B C 1 La A - 
pUCl 9 1'i^ir l.-TPCR*:m\ ¥4 hHtc\mW\) l Y Sr 
B a mil I *5 J: OH i n d I I I -CrfHfcL, B a mil 1 
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&£XfH indl 11 -•Mit-t&Z-biZ.XVmMltcv 
UC 1 9\- + :' * a — --; - *Lfc 0 

[0164] j&.«lE*Ufc#ft, SJPS#*B stPlfei 
tSA o r 5 111 I Xlftit L % B s t P I £$<Lt/A o r 5 

1 1 1 I T?iBffc L fchMliC 1 La A ' p U C 1 9 t 

L fc.. r o Ltj}^-^ xnt'hMBClLcA 

.'pUClDtU ic'v^x; Ki-fpJfiRHMBE c o K 

^> x ^ KpCOSltOE c o R 1 {¥MS:M«AU E F 1 a 

t5J:5iat :nr#e>ftfc'/7^5 KfrhMB 

C 1 L c A pCOSl L fc c . 

[0 1 6 5] i 3 >"d~ s "e~ RXf" i " SrPCRj* 
^J:iiK»WA«rfflv^ff^»Lfco #^Wh > £ him 

(l" a " , "b" , " c " v a 9 1ft: ( K a b a 

t eo^artcj:^^^ /$m&^-8 7>f&) <z>^pi >-«r>rv 

MDC1LGP11R (Bd*U#-J§- 3 8) 7^ >T M 

S 1 (HE*iJ8rJ§- 4 4) J: 9 t^mh M B C 1 L a 
A . pCOSl . hMBC 1 Lb A/pCOSl, hMBCUc 
A pCOSl^^fc L TPCR^Tl\ # fctbfcDNABr.fr S: 
B a mH 1 *>J:t>"H indl I I "CffHfc U B a mH I 
*5iyHind I I I tmt^^iC^^lKL/cip 

uci 9w?p^> nt **Ba?ui*^«, h 

i n d I 1 I *5j;T>'B 1 n I "CtPHbL. H i n d I I I 
4o J; B 1 n I X~m<k1- Z> t £ *) MM Lfc C A / p U 
C l 9 ta|t»SL-fco 

[0 l 6 6] _ n Lr^bil/ii^?^ 5 K^lChMB 
C l L d A pUC 1 9, hMBC 1 L e A , pUC 1 
9. hMBC 1 L f A , pUCl9Ht Z-\\h<rrf 
KSrKcoR ItWtU L N ?H<f t L *S £• =* — F't- 
r»Bd*"iJ%-^OHiJ?0Sr^^^ S KpCOSloOE c o R I gfH£ 

^»TO*f?3 I* > jW4SH-£ J: M L fc c :H r # btbfc 
.x * h ^^ii^fixMl- hMBC! L d A , pCOSK 

h M B C 1 I. e A pCOSl . hMBC 1 L f A pCOSl t 
Lfco 

[0 16 7] v 3>"g" SU^h" SrlX-Rfii^i-S 
&^#A4'jlK L fc c . > t.JBM" a " 

. " d " : h > (O 3 6 it (K a b a t iO#J'5Tt- J: 5 
T ; > Rfc# 3 6 fy.) c^> L ;< ^ : ; ^ & n > I^M"^ 
6 J: (I Ex Hi L fc c S^'^^^-MBC 1 LGP 9 
R (Hd?!lflHJ-3 9) *5jlt>M 13 Primer RV 
— ir LTJHl*"^ hMBC 1 La Ay'pUC 
1 9 *»5!Jr L TPCRSrf'ji \ ff <bii fcPCRSl^ ir M 1 3 

Pr imcr 1^4^;''^^^-^ LtfflOT, 
X I l-hMIiC i L a A / 'pUC 1 9S"»5!i LT£0 
J-.Ft;R*-frofc, »fe*l.fcl>NAWrfrS-H indl 1 I *5j; 
f>B 1 n 1 TtfiffcU Hindi 1 I *>J;T>B 1 n I f 
iWttirt-caiKLfc-/?/; KCA/pUCl 91^ 
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■/ " * p-^:' : n fc c r^:^* S K££#^> L 
f-yyf -e — M B C 1 LGP 1 3 K (gd^J#-^4 0) > M 
BC 1 LVS 1 &*/ i 7^f-r— fc LfcFCR&fjofc.. ®<b 
ibfcrcRWrfr'SrA p a I & XUH i n d I 1 r I i'l^L 
L , Ap a ] *5j:t>H indl I I T'jfHtl L -fc fz 7 x ^ 
K hMBC 1 La A p UC 1 9*5j;0'hMBC 1 I d 
A pUCl 9(l\*}ALfc t JS3S£Ba^JS:j5lt/£L-, iL L. P 
Bfl«'JSr-&tf^^^ 5 KSrKfiChMBClLgA plC 
1 9*5j;t> , hMBC 1 LhA/pUCl 9 £ L , Ztt,b 
10 (0 /^7; K«rMPfi#*E c «> R I Mitl * t h-5!Mt L 
ffifr^— hi"^iSd*'Ji"&tpRB5 l JS:^^^ ^ HpCOSU^E 
c «» R 1 SCttMMlA L , Iv F 1 « -/D^-^-^TflEl: 
l: FWbL*l<7>WjA&=3 h ■> 5 J: 5 d L fc u c 
L-CWfeJl-fc:^^^ ? h I'-Trit^r'iM'lRi-hMBC 1 L g 
A pCOSl^o J: O h M B C 1 L h A pCOSl tfoYil fc, 
[0168] >■ h > " i " . " j " , * k " . " 1 " 

m*XftttLtio $.^;/7^v-MBC 1 LGP 1 4 
S r«#l#»<ll> i^^-r-VlRV (A) (Bd^lJ 
20 #^3- 4 3 ) ct H r * I K h M B C 1 L a A p U C 
1 9 Zm^b LTPCR*t?V\ »e>ilfcI»NA»rfr«: A p a 
I 4oJ:r/B 1 n 1 Xrfl^L. Ap a I *5J;U*B 1 n 1 t 
JHft-l-Sr ^r(-ct DaRL-fc-/^^ ;FhMBClLg 
A pUCl 9C^- '/ :^ o — ^ > L fc 0 tfefiSd^Uft/M 
*Hrl\ ^rti^uO' i— C >-(^ELfc*a^MIA* 
itfc ^p — > ^*RLfc e . iH tl!^:/^^; K 
4'hMBClLxA pUCID (x=i, j, k, 
I, m, n, <i) >L, :tO:^^;F^EcnRlS 
<kL, t h-^kLlSSr^— K^&Ba*y£^BE*iJ&^ 
30 x > KpCOSLDE c R I SfiC|AL s E F 1 a 7°p 

J: 0(i L fc 0 :Htf bii-/::^;^; K&hMBCl 
LxA/pC0Sl (x--i, j, k, 1, m, n, o) t 
Lfc, " 1 * , "m" ^OctO^o" 

^)«i«li2-«J CWf^-t- i 7;.' KSr^ W Sr-rti x'ti Bd^J 
#-y-67, 68, 69. 70(l>j^-r c ^fc. I tl- a 
:^7 5 /i6gd*iJ* J cii^ii.BdJiJ#-*j-48, 49. f>0. 51 \c 

[ 0 1 6 9] - - : h>" p" , " q" , * r " , " s" 

40 i:t>" t" si'-i'/jW/r 
: h: x&>*k FR3rt(i*.5 

fli'JPH»*A o r 5 1 M I WJWfSCf./.Sr*Uffl L T, ' > a 
:■■ h : iS--'"»— ■„ i s j m , I s 

5c ? h hMBC 1 L x A/pCOS 

1 (x- i, j , nr.. 1. o) r t\ Cl)R3fl v CFR 
3^> -MOFR 4 "frff^Ac r 5 1 II I Wffr 5 1 4 b 
pSrF*^. n -tc^ift-y^;^ 5 KhMBCl Lh A/pC 
50 OSl'K CI)R3&CFR3^ -SC&U 5 F R 4 frftts 
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Aor 51 H I W\n 5 1 4 b p *:OJiC:i [Z.X Y) 9 1 
ML (Rabat (OSSC J; ^ T ; 7 8 7 fi) <7>^ 

Sr-fj"V\ H " j " . "m" „ " 1 jo J: 

iro'«T'9 1fi (Kabat <ry^S.\z. X Z> T x ' §£# 

q~ . "s" , "r" frXW t " t U fl^lfc ^^ 

5 K 4'hMBC 1 L x A , pCOSl ( x - p , q , s , 

r, t) t*:*L/Cc ^'"-: : a V'q" , " r \ " s " *3 

xvr\" <r>iiLmnm (Mt5r; /nsr-^tp) £^ : 



ftffl'f 1 1 8 0 0 2 5 
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* H^ixSfl?y##7K 72, 

[01 70] -/^ * ; KhMBC 1 Lq A ,'pCOSl * H 
i n d 1 I 1 *>J;tf E c o R I "CflMfcU Hindi I 
I *><fct*E c ... R I i? { ftitLtc^=7* I K pUCl 9 \z 
-*•/ v a — - : v L. V 7 °^X ^ KhMBC ILqA/p 
IJC 1 9 Lfc t . t hSftL«^-va > -«-*5 

[0171] 
[^2] 



a 2 RM»Kfci«in*7 * 

(Ka h a t ©JB^C^S ^ 5 V 





3 6 


4 3 


4 5 


4 7 


4 9 


a 












b 




P 
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c 
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P 
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L 
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Y 
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Y 
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Y 




K 
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Y 




K 
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Y 
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V 
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Y 
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Y 
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Y 
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Y 
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D 
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Y 




K 
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Y 




K 
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Y 
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Y 
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V 


D 




Y 






V 


D 
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[0 17 2] Ylifui >\ Pli^ny>, Kte 

v >■ *>S-f * ft*5. WjBES:^^ * 5 KhMBC 1 He DN 30 
A/pUCl 9^J:^hMB C 1 LqA/pUC 1 9 £ 
■W"*"S:^WWliE scherichia coli J 
Ml 09 (hMBC 1 H cDNA ' p UC 1 9) *5Jlt> 
E s c h e r i c h i a c o 1 i J M 1 0 9 ( h MB 

c i l q x / puc i 9) t it s :r*ft»IS£*:* 
■T.astttsw^ <»c«*o< limjfc l y gi#3 ») 

ir., 5p-/*8^8^ 15PM, Escherichia 
col i J M 1 0 9 (hMBC 1 He DNA / pUC 1 
9) |:obr|iFERM BP -5 6 2 9, Esche 
r i c h i a coli J M 1 0 9 (hMBC 1 Lq 40 
A/pUCl 9) icoV^liFERM BP 5 6 3 0 

[0173] ( 5 ) C O S - ■ 7 MMS-^tf:* h7>^ ~ 7 :r. ^ 

'^fy'" h-tfifc&XXM: h^Mfc#23 57 137- iMf^^JA: 

1-" h MBClHcDNA/pCOSl t h , ' inM BC1L (A) /n e 

o , h UBClHcDNA/pCOSl irm/hMBC 1 La A/'n c 50 



o , h MBClHcDNA/pCOSl im/hMBC 1 Ld A ''n e 
o, hMBClHcDNA/pCOSl JrhmmMBC 1 L U) . n 
e o , ifdih UBClHcDNA/pCOSl tmh mM B C 3 L 

( A ) , n c o ir^)*a.^^fc-frSr, GenePulse 
r^g (BioRad) ^jV^xl/^ Np^I -^h 
>i:J; o COS '7aKWMiALf: c PBS 

( -- ) ^1 ■ lO^BflS 1 OWlia«aT?«»Si'lT: 
7*fflflS0. 8mlC, #:./7-X5KDNAl 
0 u fi 4**D*.. 1 , 5 0 0V, 2 5/i F^)#t8H:t 

U hUTjf I — 3 >-Mt3ffl$^/cWHa*' 2%(OUltra Lo 
w \g<;V >M$l%lhm (G I BCO) S-MtSDMEM 
Jff*#ft (G 1 BCO) II»»L, 1 0 c mfiSaUDLSr.ffll^ 
TCOr^^^a^^-iCT^Slto 7 2H#HJ<Ti« 

1:- L , E L 1 S A^4CW L /c c 
[0 1741 t hSMb#23- -57-137 lf/L«^0 -ia«-:SUH"C 
(Tl, I^^X ? KhMBClHcDNA/pCOSlt hMBC 1 LxA 

pcosi (x a - t ) <n\-*irthfr<r>mJ*rtt>it$:G c 
^ : f ^ «v 14af^^»^' t > fc [mJ«(7.) tele iDCOS 7 
L I S AlCfJt-L -fee Xtc, COS 7*WJ!S(01fi-*.h/#^ 




f i i Ge 1 Protein A MA P S 1 I 3f -/ 
h (B i oRa d) *m*t\ h^tt^^lC^o 

[0175] (6) KLISA 

(a(«Ili^/'»f:^)^EL I SA/l — b^'lk^OX n{l 
LTaWR Lfc v ELISAf096'A/l-h (M a x i 
sorp, Nl'NC) tD&'*X&\fifafc.>i (0. 
1M NaHCO>, 0. 0 2% NaNJ tl/ig 10 
. 'm 1 <0»a(cH«Lfc-V=¥fiit h 1 rGRS (TAG 

O) 100/i l -ciSfflffcU 2 o 0 /i I <nft-R'<y: 7 v 

— ( 5 0 mM Tr i s-HCI, 1 mM M g C 
I _ 0 . 1 M NaCK 0 . 0 5 % T w e e n 2 
0. 0. 0 2% NaN s , 1% ^rfiWftTA :/ S > 
(HSA) . pH7. 2) ■e , /o.-;^>:^* 1 >W:' 
y -v Kta«s*fclil: h^Wa*S:«?i*il:fcCOS -- 7 

r^>^ ;1 ^MPBS -Tw e c n 2 0 20 
T/t-.* y -^x^-r * — ^flat h I gGW 

(tago) i o o u i Sr.ftpi/Ho i p*ra«a(3:r>r^ 

=*r ^ hLPBS - T w e e n 2 0 T?i9!&tfhZ>8L 1 m 
g m 1 cDj£1f *&iT$ (Sigmal0-U p - — F n r 
*L^A'V>Wt % SIGMA) &APX., W:4 0 5nm-? 
<0"5;5t«Sr-^-f ^ D'/W- h U — (BioRad) 
L fc c * * >- Kiir, Hu I 

g G 1 A Purified (The Rinding 
Si t e) *rffll*fc c 

[0 17 6] (ii)faij?;^ : &ng^ffl^ 30 

IlLTiKLfce E LISA.S9 BJfd— h «; 
IfltlKk^'-^-r — Ug /ml wMUMLycl: F 
PTHrP (1-3 4) 1 00/i 1 "ClHftMfc 2 0 

0 m 1 <T»*3R.'v-/ — -C.-^o -/^v ''cnf*L 

--«.- — MPBS Twee n 2 0 ^WHL ^ A il V 

r> -a x y y ? — If **tW =¥fA t h I g G late ( T A G 40 

o) loo/i/ i ^m±tZo ^anr>r ^ * h lp 

BS - Twe e n 2 OTW^ti 1 m g , ' m 1 lOjgff 

( S i g m a 1 0 4 s p =hP"':r y > 
S 1 GMA) *#PX_, ftM-l 0 5 nm-?<7>Pft)fc'£*^>r 
; '' n;/l-h'J — (BioRad) L /c. t 

[0177] ( 7 ) fg-ttfllsB 

(i) l r«u®^fffi 

/ifAteli, * < ^IAtt£ PTH r P^ ',>t£^]^T *>o 
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a Va^t: h^bta^Hfti!: LttLfc. 
[0 1 7 8] (ii)/^/y - FlAf^O^ffc 
(ii a) FR1, 2 FR3. 4 *<{ ~? V v b'tfitfc 
LW'h/mMBCl L (A) tO^&. fSttfi-lt < HM> 
ht\tel)>^tl//^ m hMBC 1 La A h L I »(im. y h 
MB C 1 L d A *>»i>f±l ^fil A- * ^#23 57 137 lf/i 
ft ir fWJ^tO*gi>/Sffi^-^ L tz (If 7) t 
It, F R 3 , -Kit F*?MbfA**£ I TlHHfct F R 

( i i b) F R 1 F R 2 ' ^ " ' «J KttW 
IJ^mhmMBCl L (A) cDi43\ ffiffii:fe<l8^ 
^iT/*:^»ofc^, hmmMBCIL (A) £>;S»-fVl±* * 
^#23 -57 137- l^i^<tra*^»'.^ffrtt«:>y-Lfc (H 
8). riX^cO^*(±, FR1, 2cOo t>FR 1 lit h 

[0179] (iiO t haMtin^^fStt 
L^ir LT.^- > ? a >"a" d^fe't" <0*><r— --jSt^JV* 

iDjg*, L«'<— v a >'j \ T / "o" 

(i* * ^fA^irlpJ^^PTH r Ptt-^teSr^L-fc. (K]9 
-12) 0 

[0 18 0] (8) CHO;^' ( M4:M^;«;/. 

^•y^^-^ K*CHO*IHJia (DXBl 1) l:8AL/: ( . 
-*-&to*>t h-S^ktt(t:^S^ff:*#Wfla«tttjfefi, CHO 
*WJ8a fftZkH-?^* X h hMBC 1 lie DNA ''pCHOI t h M 
B C 1 L m A pCOSl JfdihMBClHc DNA, pCHOl 
!:hMBC llq A pCOSl ^ 5 V Mi h M B C 1 H c DNA 
pCH01£ hMBC 1 L r A / pC0SUO^^^-tJ:^\ G 
e n e P u 1 s e r ^JiW. (BioRad) Srflll ^T^-U 
hn^w: 3 > C j; CHO«Cfe]Nfff ^AL 
/io ^n-rii^^^- - v ? — SrWJPKW* Pvul "c^Jirr 

y — a rt:ISr DNA^IpDKL . ' 7 hotfi- — 
: H>l:ffll>/:, PBS ( ) 't'i' 1 >'10 7 Wfla "ml 
^0^S*T*v^^^iri^i>C]IO^O. 8ml i:, 

X M»NA1 0 /i g *ttl,-t. 1, 5 0 0 V. 25 
/i F t o#m^»:l-r-'VL ;<^^x/i c . S??Hld"C l 

1 0%^; /IfeJfijflLfil (G I BCO) imu MEM 
at&m (GIBCO) II»»L, niS'/Ca- f- ( I r a 

I con) S:ll|l^rO a >r ^ ^ra -N- ?-KT#*l 
/<_o *B5ei«j*«p.-.r. i m«-x < u ,o y - /jn^t-niLin i u v 

O) *5W5U0mfi/ml iOG E N K T I C I N (G 

118Sul tati-, GIBCO) jfi/JII, 7 U 



(24) 
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mm (g i bco) <omm%m\c&&L. itmmfc^n 
[0181] m&L-iztfL»<n&mm$iMm¥knmmt:tt 

k L „ n — ^ h/K:T 2%<7)l'ltra Low IgG^v JKr 

fc„ «*3 4va -3 tE3 [:UCiTf*.h?S^l^lRL, 0.2pm(O 

— (Millipore) I- J: *) Um&R I'Bfefe L tz. Q 
CIIO«c^iJ;J^6^)t h^fcfaf*:^ffi*{{±, P0 
ROS^n-r-f >k$=7 A (FerSeptive Bio 
systems) SriBl *T\ ConSepLClOO 
(Millipore) ^TiSftf £i-t£o Tfift \ ^fPfiH* 

»frfiH*ii. .hBBEL 1 SA«l:tiigLfc c 
[0182] 5 ] 

oO^iJ^fi, ^-y ffWfMdlttROS 1 7 2. 8- 5 
«MSSrJHl^TfTofc 0 ROSl 7. '2. 8- 

5M,r^, 1 0 %4*i£lMS (G I BCO) ^m-h 
m' SF-12M (GIRCO) +(CT. C C> 2 'f ^ =*r 
a.-<— if — t?*S*L^o ROS 1 7/ 2. 8-5WH&S: 
9 6 /c/i- — l o 4 &bj§&. l o o u l ' -A:-e^^<^ 

1 BfH*g*U 4mM(Ot Kn^f^> Jr i 0 %4 1 J8& 
iSifiLfflfS:-&ti*H am'SF-l 2#H& (G I B CO) tC*£ 
Hl-t-Sc SP)l-3J!cva .lBRI«iLfcft, 2 6 0 /i 1 
cOH am'SF-l 2*ft*B (G I B CO) CT»l, 1 
mM<7)^ yy^V- 1 - .*^^3r^>^> ( I BMX, 
S I GMA) teitM 0%<O'M&A f ElftL?S£ 1 OmMcOH 
E P E S £f7tp 8 0 ju 1 oOH am' s V- 1 2 £SPx. N 
3 0*/W3 7t^>T>'^a^- h L fc c 

[0 1 8 3] ^fPffitt-iSrjB^-t-S^^^Ja^ 
ffcifctet: hSMfctttt*:* *>*b^U-«> 1 0 » g/'m 1 . 
3. 3/ig, ml, 1. 1 /ig/ral*3«tU { 0. 3 7 ju 
g /ml* 10/ig/mK 2 ju «x ml 
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* u g ml *5j;tf 0. 0 1 a/ g/m 1 (Dm. ±fci* 1 0 
v g ml, 5 ^ g /m 1 x 1 . 25/i g/'ml, 0 . 
63/i g /m 1 *5j;tf0. 3 1 u g /m 1 tf'lH-RRMfir 
Rl, 'Ing/'mll^KLfcPTHrP (1-3 4) 
fc*J*«t>U *S#tPTHrP (134) co?M^ 

fd#if*:»/£cO 4 -J>iO 1 icfc , P T HrP (1 3 4 ) 

1 n g, 'm 1 l^*4o 1 o^MfKa^-rftia 

L/c*. PB S(IT3[h]^L^L -fc 

10 flL 1 00/i 1^0. 3%M9 5%^^/-'W:ri 

llt^* /P*2&3B5ii\ cAMP E I A kit 
(CAYMAXCHEM I CAL' S) ftS^E I A ' » 
:v7r-12 0/i 1 ^»LcAMP^ftaif, c AM 
P E I A ki t (CAYMANCHEMI CAL' 
S ) 8§tt*Ote:fy(£?*oT c AM P 4riB0^ L*L C *-<D*S 

>^9t>, 9 Hicr^py^^^yn^i > |:i^Lf- 
n/q\ ff r \ "s\ "t'SrttSt hSfttt 
20 ^fai*:^3fil^fPffiSr^b, fc, 

>-"q'&bo ± fc3ftl^ J ?PlBS:*bfe (II 3-1 
5) 0 

[0184] 
30 [ 0 l 8 5 ] 

[fti:*'J«l 

E«J#-f> : 1 
ia^JtOSS : 2 0 
R!«JiO?H : mm 

m^m - 



0. 5 * 



m&i<rmm ■ mom 



AAATAGCCCT TGACCAGGC'A 20 

[0186] m&mn- ■ 2 

Hd^J^fiS : 3 8 

ckkjttcgoc ccacctctga ag<;ttccaga ato;ata(; 38 

[0 18 7] Bd?U#-* : 3 • 

Mw<r>m ■ * M*wmm • i&<r.wm (^dna) 

Hd*lJ : 

(x;ATca(r(;G ccacjkjgata gacagatg so 28 



(25 > WWr- 11 8 0 0 2 5 
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[0188] ffi!?iJ#4S- : 4 * : 

BB*IJ<7V|*$ : 29 htfor-; — : jffffi^ 

BB*U<^ : t*HC * Bd«J<T>«£ : ftfl^fi* (frjitcDNA) 
Sd*~U : 

GGATCCCGGG TCAGRGGAAG GTGGRAACA 2 9 

[0189] BB^US^ : 5 %km<T>*k : 

SaS"Jcr>M£ -17 I -rKcr; : 

ga^iJcr>?J : MfBft * K*'U^«*i : ( fWAD N A) 

Sd*"lJ : 

GTTTTCCCAG TCACGAC 17 

[0 19 0] BB«J## ■ 6 *®uO& : -4=« 

SB ^J^>fi^ : 1 7 h#Pi"-: K&^C 

BB : \m * Ba*lJ<r»«Hi : ffc*»t*Sfc (^/ADNA) 

BB*J : 

CAGGAAACAG CTATGAC 17 

[0191] gd*U#^- : 7 <fc«KD#c : - ^ 

E«J«Z>fiS : 31 K-tfoC — : Hfttt 

sa^j^M : ttig * bb^hs : ffi^Bt (^/adna) 

Bd^'IJ : 

GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 31 

[0192] bb*u#-j§- : 8 +m*.om : — 

sa^j^M : tm ♦ bb^d*ms : m<Dt*m (ftbwm 

Bfl*'U : 

TGTTGGATCC CTGCAGAGAC AGTGACCAGA 30 

[0193] Bd^JS^- : 9 i$HD$t : — **l 

BB?«<Ogi* : 3 6 h * o v — : fltffMft 

ga^ijcoM : mm Bfl*u*>«s ■ t&<ot*wt (&/*dna> 

BH-WJ : 

GTCTGAATTC AAGCTTCCAC CATGGGGTTT GGGCTG 36 

[01 94] BB0J*# : 1 0 gkOft : - 

Bfl*U^;g:£ : 4 1 htf n> : jtffiHX" 

bb«j*t>® ■ tm M^mm • i&*n&m (^/adna> 

B3*fl : 

TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G 41 

[01 95] M^mn ■ 1 1 SKOjgr : 

BB**U*>fi£ 10 9 htf : ii;^4>: 

BB^iJ^^J : **:Bfc BBWjm||(Ji : ft&iO**B§ ( fr/AcDNA.) 

BB*"IJ : 

gtctgaattc aagcttagta cttggccagc ccaaggccaa ccccacggtc accctgttcc 60 

cgccctcctc tgaggagctc caagccaaca aggccacact agtgtgtct 109 

[0196] fid*U#^ : 1 2 «tO» : 

BB*U<7>j*$ : 1 1 0 h-fn> - : u£«W: 

Sd*W>*^ : BB«]tf»f«Si : ftil(O^B$ ( u/ADNA) 
BBWJ : 

GGTTTGGTGG TCTCCACTCC CGCCTTGACG GGGCTGCCAT CTGCCTTCCA rXKXACTGTC 60 

acagctccc:g ggtagaagtc actgatcaga cacactagtg tgcccttctt no 

[0197] BB?U#*j- : 1 3 Oft : 

BB*Ucoj*$ : 9 8 hfps ; - • WflW: 

Bd^lJcO^'J : jtfflfc 50 M'Wmm : ffi<7><#K ( u /&DNA) 



(26) ttm-Y- 11 8 0 0 2 5 
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NdtfJ : 

GGAGTGGAGA CCACCAAACX CTCCAAACAG AGCAACAACA AGTACGCGGC CAGCAGCTAC 60 

CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAG 98 

[0198] Hd^jft m- i4 * m<r>& • —^m 

Sd**U<nfi£ : i o 6 : iK*W: 

BG*IJi7>?S : t*He * Bd^JOOffiJS : ft&^WK (f^tDNA) 
Bd*""J : 

TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG GTGCTCCCTT 60 

CATGCGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 106 

[0 1 9 9] Bd«J*-£ : 1 5 *m</>& : -**t 

K^fiS : 4 3 M?ai- : 

|d«J^»S : t*Bfe « Bd*'J<7)W3I : (&<r>t*S6 (^Z&DNA) 
Rd*lJ : 

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCXAA CCC 43 

[0200] Sd^J#-^ : 1 6 *g^>& : 

Bd^fii* : 2 0 h^Pi'-: iftfttf): 

Bd*!Kr»S! : tm * Bd • ft&^Sfc (^DNA) 

Id^lJ : 

TGTTGAATTC TTACTATGAA 20 

[0 2 0 1 ] Sd*lJ#^ : 1 7 *«iD# : — 

Bd«JtOSS : 3 9 h^av - : BgW: 

BE^lJiOa : t#«6 fid : fl&^'t*'* (£7#DNA) 

Bd^J : 

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 39 

[0 2 0 2] Bd*iJ## : 1 8 • — 

K^OSS : 3 9 h^ai — : E&W; 

BdWJiOS : t*B* ♦ Bd^i^^;^ : te*>t*K (^JfSDNA) 

Bd*U : 

GTAGCTGCTG GCCGCGTACT TGTTGTTGCT CTGTTTGGA 39 

[0203] m*m^ - i 9 m*>m • — 

Id WJcOg £ : 4 6 h^Pi-: fift^ 

Bd-WJcD-S! : Bd^ffiS : «liO**B* ( ^DNA) 
Bd*iJ : 

GTCTGAATTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC 46 

[0 2 0 4] §d*iJ# ^ : 2 0 • — 

Bd%Oft£ : 3 4 h1?ai - : ilClfltt 

Bd^JtO-M : t*Bft fid^iSSS : ftfetf^Bt (&/SDNA) 
Bd*U : 

TGTTGAATTC TTACTAACAC TCTCCCCTGT TGAA 34 

[0 2 0 5] Bd*IJ# ^ : 2 1 ffi-.O^ : ^18 

Bd*"UcOfi$ : 3 5 h:t?P-: - : [tiMV: 

Bd*'lJ< r >-M : t^jft BdW>«ffi : 1&<0&& (^TilcDNA) 

Bd*U : 

GTCTAAGCTT CCACCATGGC CTGGACTCCT CTCTT 35 

[0 2 0 6] Kd*"U#tf : ^ 2 «^>» : ->MH 

Bd*lJc'>S£ : 4 8 h^crv— : iffflW: 

fjdfticog? • BdW>«JH ■ ffic0.t#Bt (frjSDNA) 

fid*'U : 

TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGTCCC 4H 

[0 2 0 7] Hd^J»y- : 2 3 50 fid^fi £ : 1 2 8 



(27) ftm'Y'- 1 1 8 0 0 2 5 

51 52 

rtLl^ijoo^g : t#t$ * h^u : — : \&mik 

: fcm * Bd*«l<T>ffliJS : t&<r.W& (i>/jtcDNA) 

fid*U : 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60 
GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GCGTGGTCCA GCCTGGGAGG 120 

TCCCTGAG 128 

[0-08] Vf : 2 4 : - 

M«JOOfi$ : 1 2 5 h^n ; — : Bft^c 

gd^JcO^J : tfte « Hii^J^>«« : ftb^»t**Bft ('.>/#DNA) 
BB*'U : 

ACCATTAGTA GTGGTGGTAG TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 

ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 

GACAC 125 

[0 2 0 9] Bd*U#-£ : 2 5 ★ : — 

Bfl^JoogS : 1 3 2 ■; — : SC$m 

Rd^lJiOS : t*l6 * Bd0J*>«Si : te^»t*'Bft (v^feDNA) 
BB*"U - 

CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 

CAAGACATGC CATAGCTACT GAAGGTGAAT CCAGAGGCTG CACAGGAGAG TCTCAGGGAC 120 

CTCCCAGGCT GG 132 

[0210] EM#* : 2 6 : 

BE*U*7>ft£ : 1 1 0 htfPv — : [EflRft 

BE^n^y : f*lt * BE*'Jtf>f*S : f&«t*Bt (#/#DNA> 
BS-WJ • 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 60 

ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 110 

[0211] @E*'lJ#^ : 2 7 ♦ : 

Ba^lJtT)SS : 3 0 ; — : jEHM* 

Bfi^S = t*it ♦ BB*'J*>«* = f&^ttU (l^DNA) 
BB**U : 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG 30 

[0212] Sd*iJ#^ : 2 8 «iD# : — 

Bfi^JtT»ft$ : 3 0 h^Pv-: KM ft 

BBW>M : t*Bft BBWJ^>«3S : ffe^»t*K (fr/fcDNA) 
Bfl^lJ : 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG 30 

[0213] Bd«0* * : 2 9 M*>ft : - «K 

Sd*W>fi£ 13 3 h^u ; — : i£|H#; 

BB*W»^ : &®l<r>mm ■ (i>;ADNA) 

fid*U : 

ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTTCTT CTTTGTTCTT CATTGCTCAG 60 

GTTCTTTCTC CCAGCTTGTG CTGACTCAAT CGCCCTCTGC CTCTGCCTCC CTGGGAGCCT 120 

CGGTCAAGCT CAC 133 

[0214] fid*U* y- : 3 0 • " ^ 

BE*'iJt r >M£ : 1 1 8 — : fffKW: 

Bd^ijo-M : n^umm ■ t&n&m (i>;&dna) 

fid^lj 

AGCAAGATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60 

CTGGGGCTGA GCGCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGACTA 118 

[0 2 15] fid^ijfty- -31 50 Bd''lJ^>k£ : 128 



(28) 1 1 8 0 0 2 5 

53 54 

gd^ijco^u : t*B£ * h 'o : - ■ mmv; 

BEM : 

CTGTGGCTTC CATCTTGCTT AAGTTTCATC AAGTACCGAG (iGCCCTTCTC TGGCTGCTGC 60 
TGATGCCATT CAATGGTGTA CGTACTGTGC TGACTACTCA AGGTGCAGGT GAGCTTGACC 120 

GAGGCTCC 128 

[02i6] mm*-* • 3 2 xm<r>m ■ *m 

K^J^OfiS : 1 1 4 htfnC — : iKSM* 

BflflJiOS : **Bfc BE*iJ<£>«ffi : ffiiDf*« (£/£DNA) 
BE*U : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60 

TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 114 

[0217] BBWS* : 3 3 *gl£>* : 

sb^j.o^ : * %m<7>mm ■ m*ot*m (&;*dna) 

BEM : 

ACAAAGCTTC CACCATG 17 

[0218] BBBI** : 3 4 : 

BB#J</>fi£ : 1 9 h*Pv'- : XftCK 

BB^JcOS! : t#B6 ^r20 SB^JOOfl^ : <ftiDj*K ( ^DNA) 

BE*U : 

CTTGGATCCG GGCTGACCT 19 

[0 2 19] : 3 5 ♦ : -=MB 

E0J</>ft£ : 7 5 h#Dv - : K£tW 

be^om : ♦ mn<omm - m<otm (s^dna) 

IBM : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 

TTGTTCCTTA ATTGT 75 

[0 2 2 0] Hfi?U#* • 3 6 m#)Wi • — *:« 

EWJiOftS : 4 3 30 h#Pi- : 

ia«ij(7>-*a : t#m m^mm = ftfe<ot*B* (^dna) 

AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43 

[0 2 2 1 ] BE*lJ## : 3 7 «tcD«t : 

BE^Ofi £ : 4 6 h * Pi-: SISW 

gflViJ.o^y : jtfgfc iEM^fiSi : ffi<0t*;|fc (3^cDNA> 

BB*U = 

ACAAAGCTTA GCGCTACCTC ACCATCTCCA GCCTCCA(£C TGAGGA 46 

[0 2 2 2] Bfl*"»J## : 3 8 fi^Ogfe : - 

IBWJiO-JfeS : 1 l 1 40 h*Pi - : 

B2WJcO?a : t*B* Bd*U*>«J5i : ft&<Ot*K ( u/#DNA) 
IBM : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 

TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 111 

[0 2 2 3] Sfl:«J#* : 3 9 «UD& : 

BBW'JiS : 4 2 h#ni'-: jfMUHfc 

Bfl*U : 

CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 42 

[0 2 2 4] BEM## : 4 0 50 BB-«J^fiS : 2 6 



55 



(29) 



¥ 1 1 8 0 0 2 5 



56 



SUO# : 

CGAGGGCCCT TCTCTGGCTG CTGCTG 26 
[0 2 2 5] BE^U*-^ : 1 1 
Sd«J*>JI£ : 3 5 
«*Utf>!H : Kit 

BB*IJ : 

GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 35 
[0 2 2 6] BW** : -1 2 *«<0»C : -*« 

BE*U<DfiS -35 h-^PC — : 

sa^^ : mm ★ E^j*7>as • (^j&udna) 

BE^J : 

CACGAATTCA CTATCGATTC TGGAACCTTC AGAGG 35 



BE*«tf>«« : (^DNA) 



[0 2 2 7 ] B«l#-& : 4 3 

gfl^jco^ : mm 

BB-WJ : 

GGCTTGGAGC TCCTCAGA 
[0 2 2 8] SSSIJ*-^ : 4 4 
BB*Jtf>fiS = 2 0 

6E*U : 

GACAGTGGTT CAAAGTTTTT 
[0 2 2 9] IB^J## : 4 5 
BE^tO^ : 1 1 8 

sb^jco-m • /m 

B3*U : 

Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 
15 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser He Ser Asn lie Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

Tie Cys Gly Val Gly Asp Thr He Lys Glu (Jin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 
110 115 
[0 2 3 0] B£WJ#-9- : 4 6 F^Dv- : iffffl*: 

ba^j^s : i i 8 mwcomm ■ ?>>*>y% 

gE#ij(T>Jw • t \ j m 

BE£U : 

Glu Val Gin Leu Val Glu Ser Gly Gly Asp leu Val Lys Pro Gly 
1 5 50 10 15 



18 



20 



(30) ¥fm'V- 11 8 0 0 2 5 

57 58 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Ti*p lie Arg Gin Thr Pro Asp Lys Arg Leu 

35 40 45 

Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 

110 115 

[0 2 3 1 ] :47 * h^n : figl^ 

s&m<o&z : i i 6 zmcomm ■ 
mn ■ 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

110 115 

[0 2 3 2] K?0#-£ :48 * L ^ n v — : iSSMfc 

BE*u<ofi£ : i i 8 $m<nmm ■ ?>/<sw 

Bd?U : 

Gin Leu Val Leu Thr Gin Sei' Pro Ser Ala Ser Ala Sei - Leu Gly 
1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

pi i i „ r>..^ a , — a r>l c n i .. o _ <^ c n i t i . r* i . . a - 

vj j y lit: i iu nop m & i lit' t>t;j vji y l>ui viui otri v.j i y nici uiu ni£ 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 50 85 90 



(31) 1 1 8 0 0 2 5 

59 60 
Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 2 3 3] m*m*k -49 * htf = WMW 

nm&Mz : i 1 8 $i9\\<omm • ?>s<*n 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 2 3 4] BS?iJ#-*§- : 50 * h i : i&«CR 

gE*ijcDfi£ : i i 8 im<omm = 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lvs Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 

[0 2 3 5] K#U#* : 51 * h : 

m&i<oM:& - i l 8 m^icomm • *>/<: 7 'g 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 5 50 10 15 



(32) ftm'V- 11 8 0 0 2 5 

61 62 
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 2 3 6] E:*U## : 5 2 * h -tfn : BlU^ 

K*0<DftS : 1 1 8 E^JoaSS : 

un<om : r 5 y s§ * 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp kvg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 

[0 2 3 7 ] iB^JS-g- : 5 3 » b fny- : mmik 

gd?ijcog£ : i 1 8 mm<nmm • *> '<?n 

nm • 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Tt p Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Php Sor Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyi Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 50 85 90 



(33) «rWJ¥ : 1 1 8 0 0 2 5 

63 64 

He Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 2 3 8 ] fid*'U#-^ : 54 * h*Pi : -: ffifiMK 

Bd*ij</>fi3 : i i 8 smcomm - 

fid * 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu (My 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 2 3 9] Bfl*iJ#-^ : 5 5 * h #ni- : jggMft 
Bd*U<Oft$ : 1 1 8 %m<DWm : *> 'v*1C 

BE?U : 

Gin Leu Val Leu Thr Gin Ser Pro Ser 

Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 

[0 2 4 0] Hd*lJ#*} : 5 6 * h^P > - : K»W 

fldJKJCOfiS : 1 : 8 Sd^JCOffiJg : 

Sd#JcO*Sy :7; ^ ★ 
fid?'J : 

Gin Val Gin Leu Val Glu Ser Gly GBjBGly Val Val Gin Pro Gly 



(34) &m s V- 11 8 0 0 2 5 

65 66 



20 
Ser 

35 
Thr 

50 
Lys 

65 
Tyr 

80 
Tyr 

95 
Gin 
110 



[0 2 4 1 ] Ji&m-Zr : 5 7 
@d£lj<7>fi£ : 4 1 1 



15 



15 20 



30 35 



45 50 



60 65 



75 80 



90 95 



105 110 
TCT OCA 41 1 

Ser Ala 

[ 0 2 1 2 ] fld^'Jflt : 5 8 
^d^'JcOi^ ^ : 4 1 1 50 «UOgfc : -.^j 



10 




15 


Ser Gly Phe Thr 


Phe 


Ser 


25 




30 


Ala Pro Gly Lys 


Gly Leu 


40 




45 


Gly Ser Tyr Thr 


Tyr Tyr 


55 




60 


lie Ser Arg Asp 


Asn 


Ser 


70 




75 


Ser Leu Arg Ala 


Glu Asp 


85 




90 


Thr Thr Met Thr 


Tyr Phe 


100 




105 


Thr Val Ser Ser 






115 






: r^m 












&£w\v)mm ■ c una 


t C) 


CTT GCC CTC ATT 


TTA 


AAA 


Leu Ala Leu He Leu 


Lys 


-10 




-5 


GAG TCT G<& GGA 


GAC 


TTA 


Glu Ser Gly Gly 


Asp 


Leu 




10 




TCC TGT GCA GCC 


TCT 


GGA 


Ser Cys Ala Ala 


Ser 


Gly 




25 




TGG ATT CGC CAG ACT 


CCA 


Trp lie Arg Gin Thr 


Pro 




40 




ATT AGT AGT GGT 


GGT 


AGT 


lie Ser Ser Gly 


Gly 


Ser 




55 




GGG CGA TTC ACC 


ATC 


TCC 


Gly Arg Phe Thr 


lie 


Ser 




70 




CTG CAA ATG AGC 


AGT 


CTG 


Leu Gin Met Ser 


Sei 


Leu 




85 




TGT GCA AGA CAG 


ACT 


ACT 


Cys Ala Arg Gin 


Tin 


Thr 




100 




GGG ACT CTG GTC ACT 


GTC 


Gly Thr Leu Val 


Thr 


Val 




115 











(35) 



#fffl4* 11 8 0 0 2 5 



67 

Bd?IJ : 

ATG GGG TTT GGG CTG AGC TGG 
Mel Gly Phe Gly Leu Ser Trp 

-15 

GGT GTC CAG TGT CAG GTG CAG 
Gly Val Gin Cys Gin Val Gin 
1 

GTC CAG CCT GGG AGG TCC CTG 
Val Gin Pro Gly Arg Ser Leu 
15 

TTC ACC TTC AGT AGC TAT GGC 
Phe Thr Phe Ser Ser Tyr Gly 
30 

GGC AAG GGG CTG GAG TGG GTG 
Gly Lys Gly Leu Glu Trp Val 
45 

TAC ACC TAC TAT CCA GAC AGT 
Tyr Thr Tyr Tyr Pro Asp Ser 
60 

AGA GAC AAT TCC AAG AAC ACG 
Ai-g Asp Asn Ser Lys Asn Thr 
75 

AGA GCT GAG GAC ACG GCT GTG 
Arg Ala Glu Asp Thr Ala Val 
90 

ATG ACT TAC TTT GCT TAC TGG 
Met Thr Tyr Phe Ala Tyr Trp 
105 

TCC TCA 411 

Ser Ser 

[0 2 4 3] gd*lj## : 5 9 

ga?y^s£ : 1 1 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 

1 5 10 

[0 2 4 4 ] Bd*'iJS-B- : 6 0 
BdW'fiS : 7 

tew.>mm • -<-^ k 

HB5>J: 

Ser Ala Ser Asn Arg Tyr Thr 

1 5 
[0 2 4 5] fid^'USM! : 6 1 
Bd*lJ</>J£S : 9 
Ri!*"ljcr»^! : T \ .'fife 



68 



* * fid#J<Z>5BSi : c DNA to m R N A 



GTT TTC CTC 
Val Phe Leu 
10 

CTG GTG GAG 
Leu Val Glu 

5 

AGA CTC TCC 
Arg Leu Ser 
20 

ATG TCT TGG 
Met Ser Trp 
35 

GCA ACC ATT 
Ala Thr lie 
50 

GTG AAG GGG 
Val Lys Gly 
65 

CTG TAT CTG 
Leu Tyr Leu 
80 

TAT TAC TGT 

Tyr Tyr Cys 
95 

GGC CAG GGA 
Gly Gin Gly 
110 



GTT GCT CTT 
Val Ala Leu 

TCT GGG GGA 
Ser Gly Gly 

TGT GCA GCC 
Cys Ala Ala 

GTC CGC CAG 
Val Arg Gin 

AGT AGT GGT 
Ser Ser Gly 

CGA TTC ACC 
Arg Phe Thr 

CAA ATG AAC 
Gin Met Asn 

GCG AGA CAG 
Ala Arg Gin 

ACC CTG GTC 
Thr Leu Val 



TTA AGA 
Leu Arg 

5 

GGC GTG 
Gly Val 

10 
TCT GGA 
Ser Gly 

25 
GCT CCA 
Ala Pro 

40 
GGT AGT 
Gly Ser 

55 
ATC TCC 
He Ser 

70 
AGC CTG 
Ser Leu 

85 
ACT ACT 
Thr Thr 
100 

ACC GTC 
Thr Val 
115 



90 



135 



180 



225 



270 



315 



360 



405 



mm: 

Gin Gin His Tyr Ser Thr Pro Phe Thr 



1 



5 

6 2 



40 



[0 2 4 6] Hd*'U#-^ 
BE*U<7>g£ : 5 

mw>m :r; *m 

Pro Tyr Trp Met Gin 



1 

[0247] Hd*"u» y- 

fid^M^ : 1 (5 



6 3 



(36) ftrmV- 1 1 8 0 0 2 5 

69 70 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
1 5 10 15 

[0 2 4 8 ] fid*'U#-^ -61 * jSa^J<Ofi$ : 4 1 1 
8d?iJtf>ft$ : 1 1 Sd*U<D«! • t*Rt 

Bd*uco^ : r s / fifc : r_*« 

Bi2^J<^*JB : ^7"^ K 8d&\<DmM ■ cDNA to mRNA 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

1 5 10 

[0 2 4 9] E*"lJ#-£ : 65 * 
SB^IJ : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
15 -10 -5 

GGT TCT TTC TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA GCC TCT 90 
Giy Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTG AGT AGT 135 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAG ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 

AAG CCT CCT AAG TAT GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Pro Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC AC A GGT GAT GGG ATT CCT GAT CGC TTC TCT GGA TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGT GCT GAT CGC TAC CTT AGC ATT TCC AAC ATC CAG CCA GAA GAT 315 
Gly Ala Asp Arg Tyr Leu Ser lie Ser Asn lie Gin Pro Glu Asp 

75 80 85 

GAA GCA ATG TAC ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Met Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAT GTT TTC GGC GGT GGG ACC AAG GTC ACT GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

[0 2 5 0] ft!*1J« g- : 6 (5 *m<r>m : J 

fidW>i*$ : 4 O 5 htfov- : [fiMiK 

te&mnH ' Kit* fid*'lJ<0«SS : cDNA to mRNA 

Bd£U : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
15 10 5 

GGT TCT TTC TCC CAG CTT GTG CTG A(5D CAA TCG CCC TCT GCC TCT 90 



(37) ftfflV 11 8 0 0 2 5 

71 72 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAG ACC ATT GAA TGG CAT CAG CAG CAG CCA GAG ISO 
Gin His Ser Thr Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT CGG TAC TTG ATG AAA CTT AAG CAA GAT GGA MX CAC 225 
Lys Gly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT C(X: TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 115 

[0 2 5 1 ] K^IJft-g- : 6 7 * «<7>ft : 

gB^!jCDg£ : 4 1 1 h#P^— : 

BE#I<E>3! : tffifc * MW<nmm : cDNA to m R N A 

mm ■ 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
l ys Gly Pro Lys Tyr Leu Met Asp Leu Lys (Jin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Sei Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG (XT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Scr Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val GEO Asp Thr He Lys Glu Gin 



(38i 1 1 8 0 0 2 5 

73 74 
90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

GAG CCC 411 
Gin Pro 

[ 0 2 5 2] mm : e s * : _ i^m 

6d9il<r>&& : 4 1 1 h#n> — : 

Rd^lJCO^ : tfitik * lH&inWM : cDNA to mKNA 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
15 10 5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

[ 0 2 5 3 ] % ■ 6 9 ^ggcDgc : 

fid*'U^>&£ : 4 1 1 h#Pv— : ififfi^ 

te&\<n*&. : fAift Rd^iJcoffiSS : cDNA to m R N A 

■ 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 

Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 10 5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 

Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CT® ACC TGC ACC TTG AGT AGT 135 
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75 76 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAG ACG ATT GAA T(KI TAT CAG GAG GAG CCA GAG ISO 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAG CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gl n Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT CAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Glv Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

[0 2 5 4] gr^lj#^- : 7 O * ^CO^C : 

Bd?!ltf>S£ : 4 1 1 Wny-: i£«W£ 

M9l\<DM - »Wt * K?!ltf>f8R : cDNA to m R N A 

nm ■ 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TA1 TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
(ilu Ala Asp Tyi Tyr Cys Gly Val Gly Asp Thr lie Lys Glu (Jin 

90 m* 100 



(40) 



ftmV- 11 8 0 0 2 5 



77 78 
TTT GTG TAG GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

GAG GGG 411 
Gin Pro 

[0 2 5 5] m$m^ : 7 1 * ■ 

Ba?iJ(^)*$ : 4 1 1 : ifftt^ 

gt^lJCO^ : if^Bfe * Sd?iJ^)fi^ : c DNA to m R N A 

ATG GGG TGG ACT CCT GTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Tip Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
15 10 5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GGC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCG CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAG AGT ACG TAG ACC ATT GAA TGG TAT GAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG GAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GGT GAG CGC TAC CTC ACC ATC TCC AGC GTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GGT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG GCC 411 
Gin Pro 

[0 2 5 6] ad£iJ#^ : 7 2 8$lfi^>» : H*« 

S5?IJ<7)M£ : 4 1 1 40 Mfnv — : ilC«*t 

fiE^lJCO^J : M^mm : c DNA to m R N A 

m\\ : 

ATG GCC TGG ACT CCT GTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 

Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
15 10 5 

GGT TCT TTC TCC CAG GTT GTG CTG ACT GAA TCG CCC TGT GGG TGT 90 

Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GGG TGG CTG GGA GGG TCG GTC AAG CTG AGC TGC AGC TTG AGT AGT 135 

Ala Ser Leu Gly Ala Ser Val Lys Lfifi Thr Cys Thr Leu Ser Ser 
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79 80 
If) 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG GAG CAG CCA GAG ISO 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA A(JC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGC ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

[0 2 5 7] K?U#-§- : 7 3 * gScO$t : 

@e^j<ofi£ : 4 i i F#ay-: mmvt 

H2#|tf>?H : mM * Bfl*"U<£>f!JS : cDNA to m R N A 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Sei' Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG AC© AAA CTG ACC GTC CTA GGC 405 



81 

Phe Val Tyr Val 
105 

CAG CCC 411 
Gin Pro 

[0 2 5 8] fid^lJSy- : 7 A 
SmcO&Z : 4 1 1 

gfi^'ijcos! : mm 

ATG GCC TGG ACT 
Met Ala Trp Thr 

GGT TCT TTC TCC 
Gly Ser Phe Ser 

GCC TCC CTG GGA 
Ala Ser Leu Gly 
15 

CAG CAC ACT ACG 
Gin His Ser Thr 
30 

AAG GGC CCT AGG 
Lys Gly Pro Arg 
45 

AGC ACA GGT GAT 
Ser Thr Gly Asp 
60 

GGG GCT GAG CGC 
Gly Ala Glu Arg 
75 

GAG GCT GAC TAT 
Glu Ala Asp Tyr 
90 

TTT GTG TAC GTG 
Phe Val Tyr Val 
105 

CAG CCC 411 
Gin Pro 

[0 2 5 9] HE?IJ#*> : 7 5 

mum ■ r iym 

mm : 

Ala Val Ser Glu 
1 

Gin Asp Leu Arg 
lie His Thr Ala 



(42) 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



WBH* 11 8 0 0 2 5 



82 



M^mm ■ cdna t o 



CCT CTC 
Pro Leu 

-15 

CAG CTT 
Gin Leu 
1 

GCC TCG 
Ala Ser 

TAC ACC 
Tyr Thr 

TAC GTG 

Tyr Val 

GGG ATT 
Gly lie 

TAC CTC 
Tyr Leu 

ATC TGT 

lie Cys 

TTC GGC 
Phe Gly 



TTC TTC 
Phe Phe 

GTG CTG 
Val Leu 

GTC AAG 

Val Lys 

ATT GAA 
He Glu 

ATG GAT 
Met Asp 

CCT GAT 

Pro Asp 

ACC ATC 
Thr He 

GGT GTG 
Gly Val 

GGA GGG 
Gly Gly 



TTC TTT 
Phe Phe 
-10 
ACT CAA 
Thr Gin 
5 

CTC ACC 
Leu Thr 

20 
T(ft TAT 
Trp Tyr 

35 
CTT AAG 
Leu Lys 

50 
CGC TTC 
Arg Phe 

65 
TCC AGC 
Ser Ser 

80 
GGT GAT 
Gly Asp 

95 
ACC AAA 
Thr Lys 
110 



GTT CTT 
Val Leu 

TCG CCC 
Ser Pro 

TGC ACC 
Cys Thr 

CAG CAG 
Gin Gin 

CAA GAT 

Gin Asp 

TCA GGC 
Ser Gly 

CTC CAG 
Leu Gin 

ACA ATT 
Thr He 

CTG ACC 
Leu Thr 



CAT TGC 
His Cys 

TCT GCC 
Ser Ala 
10 

TTG AGT 

Leu Ser 
25 

CAG CCA 
Gin Pro 
40 

GGA AGC 

Gly Ser 
55 

TCC AGC 
Ser Ser 
70 

TCT GAG 
Ser Glu 
85 

AAG GAA 
Lys Glu 

100 
GTC CTA 
Val Leu 

115 



*40 

His Gin Leu Leu His Asp lys Gly Lys Ser He 
5 10 15 

Arg Arg Phe Phe Leu His His Leu He Ala Glu 
20 25 30 



m R N A 



TCA 45 
Ser 
5 

TCT 90 

Ser 

AGT 135 

Ser 

GAG 180 
Glu 

CAC 225 
His 

TCT 270 

Ser 

GAT 315 
Asp 

CAA 360 
Gin 

GGC 405 
Gly 



\\A\\<\<r>m^m)\\ [N 2 ] ^U > THrPf/L^cT)^iftW(^^i-6^^^^^^i- 

[M 1 ] fAPTHrPt/i^cO^ M 
|K|-C*>£o 50 [[*] 3 ] l/iPTHrPl/i^cO^^ 
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[H 5 ] ^^^fS^^>ffliJ^^m^>y<i-^^^> 5c 
[H6 ] K»tt^fS«i^iB3eJI**S:*i-H-e*»-5 t 
[H 7 ] tt»»SfrfStfe<o«|^tt*&^i-H"C*>*c 
[H8] ^»ttfr®ttojH3ete*8:/j<i-|a-e*»*, 

ih 9 ] ttfrjte<vs-tt<oaa^te*s:.j<ria-e*>-6 t 
[«i o] a*»ftffitt<ow^tt*sr*i-Ea"e*>-s 0 

[112] tt(W»^ffi-*fe<DlH^tt*S:^i-Ea-C*>5o 



(43) 



11 8 0 0 2 5 
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10 



• [hi 3i t 

[HI 41 t 
[HI 5] t 
[Hi 6 ] t 

[H 171 t 

[11 8] t 

[HI 9] t 



N^kf/L*^» I l , ftfStt*>J<i-[«^fc4c 



[Hi 1 



[B2] 



100 




0 5 10 15 20 25 30 35 40 4S 50 

fMaatsnt 
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M87-1 

lOOuotnouae 



ISmgAg 
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<5 
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VfMV- 1 1 8 0 0 2 5 



d 



[El 5] 




100 1000 



[19 6] 




[H7] 




10 100 
Uttt** (ng/ml) 



□ 

d 



[08] 




10 100 

(ng/ml) 



100 



[HI 6] 




[817] 



3.0 n 



< 




2.0 



(45) 



#f^¥ 1 1 8 0 0 2 5 



o 
6 



[1*19] 




[EI 1 0] 




ttttiftft (ng/ml) 



10 100 1000 

ftftiU (ng/ml) 



25- 

?4- 

23- 

22- 

?1 

20 • 



[mil] 




10 100 100Q 

tt*SR£ (ng/ml) 



[El 1 8] 







T 
— • 




J. 

-J 


J- 


si- 
rs 


Ik. 

1 
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1 
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12 
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13 


T 
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10Mg/nnojae 



[HI 2] 




5000 n 
4000 
3000- 
2000 
1000-1 
0 



10 100 

tMtmg. (ng/ml) 



[EI 1 9] 




1 Oj^mOmS* 



1 0Gii^^-ewSC 



—I 1 - 



10 11 12 13 14 IS 




*Sf«f- 11 8 0 0 2 5 



[[*] i 3] 



[L*J 1 4 ] 



t hStftia P I HrPd-34) tfi ft <7> 11 

250 



o 

N 

a 



1£>0 




1.00 



hMBCj 
- — hMBC m 

hMBC o 

hMBC r 
-o - chMBC 
a #23-57-137-1 



10.00 



t ^miUK PTHrP(1-34) 1Afr<D*%\:£t± 

150 




chMBC 
hMBC I 
hMBC s 
hMBCt 



0.10 1.00 10.00 

ffiftJUCiig/ml) 



[115] 



t hS?<b8tPTHrP(l-34)9tftO + «iatt 




chMBC 
— — hMBC q 
hMBCr 



0,10 1.00 10.00 
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